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THE HAT CONFOBUATOa AND ITS DIAGBAMS. 

Every one who has purchased a stiff hat, whether of silk 
or felt, has undoubtedly observed that although there may 
be a dozen hats submitted to him, each bearing inside the 
number corresponding to the size which he generally wears, 
yet he may try on perhaps ten out of that dozen before he 
finds one which comfortably fits his head. If he seeks a 
reason, it will be shown him that hats are usually made of 
an average shape, and that the size number means the mean 
diameter of the figure bounded by the periphery of the open- 
ing; and further, that slight accidental variations from the 
typical shape often correspond to variations in individual 
heads. Where no hats in which the desired variation exists 
can be found in the stock, of the seller, then the customer 
usually purchases the nearest approach to a fit that he can 
obtain, and departs with the conviction that there are sev- 
eral places around his head between which and the hat 
there is no contact, while elsewhere there is a pinching 
which augurs of future headaches. The first difficulty is 
usually overcome by wads of paper stuffed in under the hat 
lining, and the other is obviated in course of time by the 
stretching of the hat after it becomes softened by the warmth 
of the wearer's head. 

From the period when stiff hats were invented up to 1843, 
people put in extra linings and converted their craniums into 
hat blocks — and they do so yet, wherever the very Ingenious 
conformator, invented by M. AUie, of Paris, France, in the 
above named year, is not in use. All who have visited hat 
stores in large cities have probably viewed the workings of 
this apparatus with some curiosity. It resembles a hat, and 
in a mysterious manner it adapts itself to any one's head the 



instant it is tried on. While the customer is experiencing 
the novel sensation of wearing a self -fitting hat, made of 610 
separate pieces, he hears a click, and from somewhere in its 
crown the hatter removes a scrap of paper on which is 
pricked a diagram, and departs into an inner chamber with 
said slip, and also the particular hat which the custoiner fan- 
cies, but which refuses to adjust itself to its would-be owner's 
cranial peculiarities. After a moment's delay he returns, 
the refractory hat, with some misgivings^ is tried on again, 
and the customer, this time discovering ' that it fits like a 
mould, departs lost in speculation as to how it all was done. 
This we propose to explain, and at the same time to exam- 
ine briefly some curious facts which are adduced by the 
conformator's aid. 

The apparatus itself is fully Illustrated in Figs. 1 to 7, 
Fig. 1 showing it as adjusted on the head. It has the shape of 
a hat brim and crown, and is formed with sixty small branch- 
es of ebony. A, plated at the edge of the rim with mother- 
of-pearl. These are held by a brass spring wire, B, which 
keeps the branches close to the frame in which they slide. 
When not in use flie inner arms of these branches together 
form an elliptical cavity, but when the conformator is placed 
on the head, every projection thereon pushes the branches 
more or less outward, the wire spring yielding as indicated 
in Fig. 4, and the cavity consequently assuming an irregular 
shape. 

On top of the instrument there is a lid, E, Fig. 1, lined 
with cork. On this a small piece of paper, about three and 
a half inches long by three inches in diameter (Fig. 3) is 
placed and clamped by the ring, D. It will be observed from 
tiie sectional view (Fig. 2) that the upper inner arms of the 



branches. A, do not meet in the center of the crown of the 
hat, but form an elliptical or otherwise shaped aperture, as 
shown in Pigs. 4 and 5, corresponding of course exactly to 
that of the cavity which conforms itself to the shape of the 
head.^ At the inner end of each arm is a sharp steel point, 
and upon these sixty points the paper, when the lid, B, is 
closed, is pressed. It will be clear that the punctures made 
on the paper will register in reduced scale the size and ex- 
act conformation of the head. 

The hatter when he takes the paper to his workroom cuts 
it all around just outside of the punctures, and places it upon 
two points in a small frame in the apparatus represented in 
perspective in Fig. 6 and section in Fig. 7. As the two pokits 
hold the paper, or " conform," as it is technically termed, in 
position, a brow, equally made of branches, F, forty-six in 
number, after being expanded from the middle to allow the 
paper conform to be placed in the center, is put on the frame 
above mentioned; and then the branchesare gently slid back- 
so that they touch the edge of the paper all around. When 
this operation is done to a nicety, eight thumbscrews, O, are 
tightly screwed down so as to prevent any moving of the 
branches, and it is ready for use as a block giving the natu- 
ral shape and size of the head. It only remains to waimthe: 
hat, force it down upon this block, and let it cool thereon, to 
cause it to become an exact fit. In other words there is thus 
accomplished in a few moments that which when done by 
the natural warmth of the wearer's head occupies a week or 
two, and involves considerable discomfort. The conforma- 
tor is manufactured only by the inventor in France. At- 
tempts, weare informed, have been made to produce the in- 
{Oontinued on page 14<3.] 
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imrENTioir as a means of ciri,T0BE. 

Next to a passion for personal freedom a zeal for material 
conquest has always been the dominant characteristic of 
the Germanic race. The culmination of that spirit natural! j 
finds its latest expression in the national character of our 
own composite people, the offspring, so to speak, of the 
most active and independent elements of Germanic life. 

Within a century we have conquered a wilderness as large 
as that which our immediate ancestors had been two thou- 
sand years in subduing. And not less rapid and sweeping 
have been our conquests in the finer and more difficult do- 
main of the forces of nature. "We are a nation of investiga- 
tors and inventors, not, as has been said, because we are 
possessed by an overwhelming greed of gain, but rather be- 
cause we are impelled by an irresistible thirst for action and 
achievement. 

The American people are not remarkable for their ability 
to get or their desire to hold wealth as an end; we are noted 
rather for lavish expenditure and open-handed liberality. 
For the most part riches have come to our men of wealth in- 
cidentally. The primary object has been the mastery of 
some department of commerce, some material conquest, 
some victory over the forces of nature, or the achievement 
of some difficult end through successful invention. 

With this exception we are thoroughly in sympathy with 
the views expressed in Professor Shaler's suggestive essay 
on the "Effect of Invention on National Culture," and the. 
need of taking more account of nation 1 impulses in the 
work of education. It is unhappily true, as he points out, 
that our popular theory of education is framed on the needs 
of centuries gone by, when the only classes that could make 
use of education were those separated by occupation into 
the so-called professions. It is a theory that "has not the 
least adaptation to those conditions which business industry 
brings to life," and the practice of our educators is little 
better than their theory. With all the dSvances made of 
late years in our regular means of education, "but little is 
done to touch those great masses of men who are to live by 
their brains, but are to use their brains in the counting 
house, the shop, or the manufactory." 

Meantime whence comes the high average intelligence, 
the broad and often high culture of the great army of Doers 
who have given our age and countrj' so much of their char- 
acter and fame? The schools have had very little to do 
with their development. The public press, particularly sci- 
entific and industrial publications, have done far more to 
stimulate and instruct this new order of great men. Still 
more, we believe, has been accomplished by the encourage- 
ments held out to investigators and inventors by our cheap 
and liberal patent system. Years ago we described ouir Pat- 
ent Office as a great National University, whose diplomas 
of merit for successful endeavor were infinitely more valu- 
able and desirable than those of any college. It is this that 
has given to so large a portion of our people that " habit of 
continuous seeking in all sorts of ways for the untried pos- 
sibilities of nature," which Professor Shaler finds so re- 
markable. It is this that has made inventors of so many 
thousands of our working men, and so developed in them 
those qualities of mental vigor, intensity, patience, and fertil- 
ity, which it is the chief aim of the highest education to give, 
and which our schools do comparatively so little to foster. 

To retain this spirit of experiment and investigation which 
lies at the bottom of American inventiveness. Professor 
Shaler insists that, first of all, we must maintain the Induce- 
ments that lead men into this sort of life, namely, itafmone- 
tary prizes. Next, we must increase the efficiency and cer- 
tainty of these prizes, by maintaining Uie present system of 
patents, with such improvements as may secure the greatest 
freedom from the frictions which now embarrass its opera- 
tion. How the defects of our patent laws are to be reme- 
died he does not attempt to show; he only a^s that any 
changes that may be made shall not diminish the intensity 
of the attractions that now lead men into the paths of in- 
vention. 

Of the peculiar and excellent character of the education 
which a life of invention gives. Professor Shaler speaks 
largely from personal acquaintance with inventors. He says : 
" I have known several men of no other than the preliminarv 
education of the common schools, who have extended the 
mental vigor, attained in this vigorous grapple with natural 
laws, over a wide field of information. . . . Such other in- 
quiries as I have been able to make concerning inventors I 
have not personally known, and the historiss of men of this 
class in all ages, show that there can be little doubt that its 
pursuits are in some way necessarily connected with the 
highly desirable vigor of intelligence and capacity for labor 
which the world always greatly needs in all its avocations, 
and finds but seldom made to its hands." Further on he 
, remarks that the well wisher of the State must feel that this 
educational influence of inventiveness is one of the most 
hopeful elements in the great tide of trade life which has 
swept into society. "As long as we can have this sort of 
; training applied each year in larger and larger share to our 
i^trade life, we may feel the more hopeful of the educational 
influences at work in that part of society. We have therein 
I something that gives in la^e part the character of results 
attained in scientific trajaittg of a high grade, as well as the 
general effects which are atteioed by all well directed train- 
ing — the habit of and desire far continuous absorbing mental 
labor." 

This expression of opinion from an honored scientific 
teacher in one of the highest institutions of our land ought 
to be very encouraging to the young mechanics and others 



who feel that in them the spirit of invention is thwarted and 
held back by lack of information and mental training. It is 
equivalent to saying: Go on inventing; study, think, try; 
you are in the best of all schools ; a grateful nation stands 
ready to certify and reward your successes ; and even your 
failures will be valuable to you thiough the training the 
effort involves and the widened knowledge they will give of 
the forces and mechanism of nature and art. 
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THE GENESIS OF THE TELEPHONE. 

It is a curious fact with relation to the telephone, and Pro- 
fessor Dolbear in his little work on that instrument makes, 
we observe, especial note of it, that there is not a single prin- 
ciple involved in its construction which was not known in 
1840. That sound in air would cause vibration in a solid 
iron body, that this iron acting inductively upon a magnet 
would originate magneto-electric currents in a wire helix 
around that magnet, that these currents passing to another 
helix would react upon a magnet inclosed therein and in- 
crease or decrease its strength, and that said magnet could be 
made to influence an iron body in front of it — all were sepa- 
rately well understood. Professor Page three years before 
the date mentioned showed that a rod of soft iron temporarily 
magnetized elongates, and when deprived of its magnetism 
suddenly regains its original length, at the same time emit- 
ting a sound. Here was the first transmission of sound by 
the electric current. It would not be difficult to go into more 
minute detail and dissect almost any other modern invention, 
and point out the fact that its principles have long been 
known. But scientific investigators are not necessarily in- 
ventors. They question nature and record her answers. As 
time advances this accumulated knowledge becomes di- 
gested, subjects at first widely separated are brought together, 
sometimes by chance, sometimes by keen minds seeking so- 
lutions of problems which check their progress to some par- 
ticular goal, and thus ultimately great adaptations of incal- 
culable value to humanity, but perhaps never dreamed of by 
those who contributed so directly to their existence, are 
reached. 

It is still more remarkable, however, that evidence is at 
hand showing that the telephone was invented many years 
ago and forgotten. It is generally supposed that Reiss, in 
1861, was the first to use vibrating membranes or thin plates. 
Professor Sigismund Beer sends us an account of a "new 
musical instrument," which he finds in the Berliner Musik 
Zeitung Echo, No. 33, Dingler's Journal, vol. 126, both for 
the year 1853; and Bdttger's Polyteehnisehes Notizblatt, for 
1853. The inventor is M. Petrina, of Prague, who is stated 
to have constructed " an instrument with keys which by a 
galvanic current sets a small iron plate into vibration as soon 
as the hand leaves the key. Each key p oduces a different 
tone, and the tuning and use are similar to that of a piano- 
forte. A second instrument put at a considerable distance 
is connected with the other in such a way that the music 
played on the one resounds from the other." This appears 
to be a musical telephone put in practical form long before 
any now known. 

' ^ < > > » 

THE TBEATMENT OF THE INSANE. 

Judge Brady's recent decision in the Dickie case in this 
city has brought this subject into more than ordinary public 
prominence. For nearly seven years Miss Dickie had been 
confined in an asylum as an insane person. The officers of 
the institution held that the certificate of insanity under 
which she had been committed to their care was justly and 
properly given; and that the patient was still of unsound 
mind. The jury before whom the case was tried decided 
that Miss Dickie, was not insane; and the opinion has been 
freely expressed in court and out of it that she has never 
been afflicted with that terrible malady. A sister of Miss 
Dickie (through counsel) raised a number of objections to 
the report of the Commissiollers in the lunacy proceedings, 
in overruling which Ju^m feady took occasion to say : 

"It cannot be denied, spuming the finding of the jury in 
Miss Dickie's case to be torect, that her long imprisonment 
is a disgrace to our boasted civilization, intelligence, science, 
and justice, and imposes upon us the duty of creating every 
possible preventive against a similar outrage and dis- 
grace. . . . 

" The subtle thing called insanity iriay baffle even vigilant 
experience in the best directed efforts to discover its ex- 
istence, and be present though it would seem not to be. In 
this case we may be deceived; but, applying the tests which 
human ingenuity has devised, the declaration is legally and 
properly made that Miss Dickie is neither insane nor imbe- 
cile." 

It may be freely admitted that there is room for many and 
great improvements in our treatment of persons of unsound 
mind both before and after their subjection to restraint and 
medical treatment. But the current belief that it is an easy 
matter to secure the confinement of sane persons on the 
charge of insanity, or that many persons are wrongly com- 
mitted through conspiracy or erroneous judgment, does 
not seem to be well founded. Indeed where one person is 
unjustly confined as a lunatic, through error or conspiracy, 
there are probably scores, perhaps hundreds, who ought to 
be but are not under restraint and treatment for mental un- 
soundness. And in our opinion the cause of humanity, not 
less than that of justice and public safety, requires an exten- 
sion of sanitary supervision in such cases rather than its re- 
striction. And this, too, not merely after the patient's com- 
mitment, as Judge Brady suggests, but before it, with a view 
to making confinement unnecessary. 
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We do not mean that on the first indication of mental dis- 
order the subject is to be haled before a court and put on 
trial for his liberty : that were quite as bad as the present 
custom of allowing the disease to go on unchecked until it 
becomes chronic, perhaps incurable, before anything is done 
to protect the i)3,tient, his family, or the public, and then 
proceed at once to violent measures too often calculated 
only to aggravate the complaint. What is needed is rather 
some legal means of bringing incipient insanity under proper 
treatment with the least possible interference with the 
patient's rights and wishes. In the majority of cases the 
access of insanity is slow, and if taken in time the disease 
yields readily to proper medical and moral treatment. The 
great sanitary problem is therefore to secure the earliest pos- 
sible attention to the first signs of the coming maiady ; if this 
could be done in every case, it is safe to predict that the 
over-crowding of our insane asylums would soon come to an 
end. 

Perhaps the most that can be accomplished at pres- 
ent is the dissemination of right views touching the 
causes and symptom? of insanity, and the vital necessity of 
immediate action when such symptoms begin to appear. 
There is a world of ignorant prejudice to be overcome on 
these points. Multitudes of otherwise intelligent people still 
believe that insanity is a purely mental malady, independ- 
ent of physical causation ; that there is something peculiarly 
terrible or degrading in mental disorders, justifying conceal- 
ment, even willful non-recognition, till the last moment; that 
insanity implies entire loss of reasoning power; that the 
insane are always violent or liable to fits of violence, and so 
on. As a natural consequence, most people, in the absence 
of maniacal demonstrations, refuse to admit a suspicion of 
insanity on the part of friends or relatives, until the case has 
gone beyond control. 

So long as extreme measures for the restraint of the in- 
sane are the first and only ones taken, we may expect to see 
patients, in the majority of instances, too long left to them- 
selves, particularly where property is involved and the in- 
stigators of legal interference are liable to suspicion of cor- 
rupt motives. When it comes to be generally recognized 
that the kindest interference in such cases is the speediest, 
and that any marked change in or exaggeration of the habits 
of thought, feeling, or conduct of an individual, in the ab- 
sence of rational cause, is a sign of mental disturbance that 
may culminate in mental wreck, a long step will have been 
taken toward the general prevention and cure of this dis- 
tressing disease. 

The problem, how, and by whom, and to what extent, such 
preventive interference is to be made, is one of extreme 
delicacy. To neglect such timely interference is in most 
cases to sufEer the patient to go on to mental and physical 
destruction, often to the bodily or other material harm of 
others. To undertake such duty unwisely or rudely is to 
open the way to gross injustice and exasperating interfer- 
ences with personal freedom. But because the duty is difii- 
cult is no good reason for our neglecting it; and just as the 
communitx is justified in requiring the seclusion of persons 
afflicted with or exposed to infectious diseases, or in insist- 
ing upon such preventive measures as vaccination, eo we 
believe it would be justified in bringing under supervision 
incipient as well as violent or chronic insanity. 

Managed discreetly, such supervision would be the surest 
of all safeguards against the possible seclusion of sane per- 
sons in public or private hospitals for the insane. For in- 
stance, suppose it should be made the duty of the family, 
family physician, or immediate friends to report at once to 
a properly constituted board of health the reasons for sus- 
pecting mental change in the direction of insanity in any in- 
dividual. This without publicity ; the first duty of the sanitary 
board being to have the case privately investigated by a com- 
mittee of experts. Should this examination prove the sus- 
picion well founded, the subsequent steps would be deter- 
mined by the more or less critical state of the subject. In 
the majority of instances it would probably be sufficient to 
advise the patient of his need of medical treatment or a 
change in his mode of living through rest, recreation, light- 
ened labor or the like. Should this fail to stay the progress 
of the disease, or should the disease have gone too far to be 
arrested by such means, compulsory treatment might be re- 
sorted to, still, if possible, without otherwise restraining the 
patient of his liberty of action. Should the case seem to 
justify immediate and forcible interference with the patient's 
freedom, the patient should be brought into open court and 
formally tried; or if the case be still more urgent, he might 
be committed to an asylum on the certificate of two or more 
physicians, as now, and the case regularly tried before a 
jury of physicians within a limited time thereafter. In some 
such way as this it might be possible to prevent absolutely 
the permanent commitment of a sane person; and at the 
same time it would in multitudes of cases prevent the neg- 
lect of patients until it is too late to do them any good. 

To prevent the continued imprisonment of patients who 
have recovered their mental sanity, the periodic examina- 
tion of all the inmates of public and private asylums should 
be undertaken by the sanitary board; the examining com- 
mittees to be composed of experts not connected by kindred 
or social or business relationships with either the patient or 
the persons having him in charge. 

Bearing in mind the concurrent testimony of all who have 
had to do with the insane, that the patients usually reach 
the asylums long after the disease has ceased to be readily 
amenable to treatment, we are persuaded that the cost of 
such sanitary boards as we have suggested would be saved 



many times over in reducing the number of incurable in- 
mates of our asylums, let alone the greater saving of life 
and health and usefulness which early treatment might 

effect. 

< I « I » 

FISH TEETH SET ON HINGES. 

It was discovered many years ago that the mouth of the 
angler {Lophius piscaimus) is furnished with hinged teeth, 
capable of bending inward toward the throat when pressed 
I upon, and springing back to an upright position when the 
I pressure is removed. For a long time this feature was sup- 
posed to be unique, but in 1866 Professor Owen showed that 
a similar arrangement existed also in two other fish, namely, 
Anableps and Pacilia. An English microscopist (Mr. Chas. 
S. Tomes) has lately discovered that several other predatory 
fish, notably the hake, and in a less degree others of the 
Gadidte, present a like condition of teeth, and still more re- 
markably, the common pike. 

In all these cases the hinged teeth have certain characters 
in common — they all yield to slight pressure, but in a single 
direction only, being rigidly immovable to force applied in 
any other direction. The mechanism by which this result is 
attained is, however, very different in the different species. 

In the angler and the hake the teeth which are hinged form 
the inner and larger of two rows of teeth set upon the mar- 
gin of the jaws; their mobility being useful in facilitating 
the ingress of the fish's prey, but opposing its escape. In 
the mouth of the pike, on the other hand, the marginal teeth 
are rigidly anchylosed, and the hinged teeth are situated on 
the vomerine and palatine bones, and are useful only in mak- 
ing easy the swallowing of the prey. 

In the angler and the hake the elasticity of the teeth resides 
solely in the tissue of the hinge ; in the pike the hinge is not 
at all elastic. It is purely a hinge, the power of movement 
coming from bundles of very elastic fibers which proceed 
from the interior of the dentine cap of the tooth, and run 
down to the bone on which the tooth rests. These filaments 
are calcified and rigid where they start from the dentine cap, 
and apparently again where they are blended with the bone, 
but their intermediate portion remains soft. Mr. Tomes 
thinks it highly probable that other predatory fish will be 
found op examination to be similarly furnished. 

»<»>«. 

A BBIEF HISTOBY OF OUB PATENT SYSTEM. 

The Constitution of the United States provides that Con- 
gress shall have power to promote the progress of science 
and the useful arts by securing, for limited times, to authors 
and inventors the exclusive right to their respective writ- 
ings and discoveries. Acting upon this authority Congress 
passed the first patent law, which secured to inventors the 
sole and exclusive right to make and sell their inventions 
for a term of fourteen years, upon complying with certain 
conditions. This law was approved April 10, 1790, and re- 
mained in force three years, when it was repealed. During 
the first year of its operation, but three patents were granted; 
the second year the number was increased to thirty-three ; 
and the next year the number declined to eleven. 

The second patent law, amended from time to time, re- 
mained in force until 1836. One of the first patents granted 
under it was for Whitney's cotton gin, an invention which 
good authority has pronounced of more worth to the coun- 
try than the whole cost of administering the patent law from 
the beginning till now, " including the expenses attending 
the litigation of patents." During the first ten years, the 
last decade of the eighteenth century, the number of patents 
granted was 266. In 1819 the infringement of patents was 
brought under the equity jurisdiction of the Circuit Courts 
of the United States. In 1833 provision was made for the 
reissue of patents which should be inoperative or invalid 
owing to any incompleteness or error in the description of 
the invention, made without fraudulent or deceptive in- 
tention. 

Previous to 1836, when all existing patent acts were re- 
pealed and a new law was passed, the number of patents is- 
sued amounted only to 10,020; since then the number has 
increased to over 300,000. This third patent law, with cer- 
tain modifications, remained in force until 1870, when it was 
revised, but not essentially altered. The term for which 
patents were issued was extended in 1861 to seventeen 
years. By the act of 1870, the Patent Office was created as 
a branch of the Department of State. It has since been at- 
tached to the Department of the Interior. 

The law was again modified, though not materially, in 
1874; and still further changes, chiefly for the benefit of in- 
fringers, are now pending the action of Congress. 

■ ^ I » I » 

THE ASTOUNDING FAMINE IN CHINA. 

The startling news is telegraphed, on apparently good au- 
thority, that no less than seventy millions of human beings 
are now starving and likely to perish in the famine stricken 
districts of northern China. The distress resulting from so 
widespread a calamity is almost incalculable, but some view 
of its enormity may be gained from the consideration of the 
fact that the infliction directly reaches a sixth part of the 
vast population of China, and that the number of sufferers 
exceeds by fifty per cent the entire population of the United 
States, and nearly equals the combined populations of all 
the nations of North and South America. Such news is 
indeed appalling, and seems to preclude the hope of effective 
relief. It is thought by some persons that the famine may 
add to the existing complications attending the immigration 
of Chinese to this country, by acting as a fresh incentive to 
drive them from their own land ; but it seems to us that a 



moment's consideration should lead to the opposite view. 
So overwhelming a desolation must necessarily diminish 
both the number of emigrants as well as the means for emi- 
gration. 

^ ( » I > — ^ ■ 

HAYFOBO'S WOOD-FBESEBVING FBOGESS. 

The various processes for preserving wood have for their 
object the prevention or arrest of fungoid growth. This is 
sought to be accomplished by two main systems; one of 
which consists in impregnating the wood with a solution of 
a metallic salt, such as corrosive sublimate, chloride of zinc, 
or sulphate of copper, and the other includes the several 
creosote processes. The action of the salts named is purely 
chemical, and as they are introduced in watery solution, it 
is evident that subsequent exposure to moisture tends to re- 
dissolve them and leave the wood unprotected. Creosoting, 
while producing the same result chemically, also secures 
dryness, which alone is sufficient to prevent decay, provided 
that it can be maintained. 

In creosoting, it is essential that the wood should be thor- 
oughly dried, in order to secure complete impregnation, and 
hence timber is usually seasoned for months before treat- 
ment. This is a serious objection, which inventors have at- 
tempted to remedy by adding a preliminary desiccating 
operation. At extensive works at South Boston, Mass., 
under the charge of Mr. Edward R. Andrews, a process 
known as the Hayford is in use, which consists in drying the 
timber in vacuo, and then impregnating it with creosote oil 
under pressure. Green timber is fed by a rail track into an 
air-tight cylinder of boiler iron, 100 feet long and 6 feet in 
diameter. This cylinder has been tested by hydrostatic 
pressure of 300 lbs. to the square inch, and is capable of be- 
ing hermetically closed. When the charge is in, steam is 
introduced, raising the temperature gradually, so as not to 
harden the outside of the wood and prevent the escape of 
moisture from the interior. Atmospheric air is also forced 
in at a pressure of from 30 to 40 lbs., to restrain the ten- 
dency of the wood to crack. A temperature of 350° to 370° 
is found sufficient to evaporate the sap, and the whole steam- 
ing process occupies from 4 hours for boards to 10 or 13 
hours for heavy timber. When it is certain that the sap and 
vapor have been turned into steam, the direct steam is shut 
off, and air pumps set to work to free the cylinder from the 
steam, vaporized sap, and condensation. This stage is 
reached in about an hour. The cylinder being made tight 
again, and still heated by the coil, a vacuum pump is put in 
action. Then the creosote oil, previously heated to near the 
boiling point to render it limpid and penetrating, is intro- 
duced under a pressure of 60 lbs., which, added to the draw- 
ing power of the vacuum, makes a total pressure of over 70 
lbs. to the square inch. The hot oil soon impregnates the 
wood. If the timber is of very close fiber, the pressure is 
raised to a higher point. The process completed, the charge 
is withdrawn and another takes its place. 

^ I » > ^ . 

IVanted— A History of American Inventions. 

In the printed histories of our country a thousand pages 
are devoted to political conflicts, civil and foreign wars, and 
other obstacles to national progress, where one page is given 
to the real springs of our phenomenal growth and prosperity 
— the achievements of our inventors. Great as has been the 
influence of some of our soldiers and statesmen, much as 
we are indebted to their wisdom and courage for the privi- 
leges we enjoy, they have done comparatively little to make 
this country what it is. They fill the larger space in the 
annals of their time, but their real influence has been slight 
compared with that of inventors like Whitney and Fulton 
and Morse and scores of others, who get no mention, or but 
the briefest notice, in our current histories. Indeed the real 
history of the American people is yet to be written. And 
any young writer, who will bring to the investigation of 
American inventions, and their social, industrial, and politi- 
cal effects, the patience, persistence, and enthusiasm which 
Parkman has devoted to the study of New France, or Motley 
to the records of the Dutch Republic, will find the field in- 
finitely more fertile and interesting than any hitherto ex- 
plored ; and if he possesses the requisite qualifications he 
may be sure of an attentive hearing and an honorable fame. 



Increase of Insanity In London* 

The experience of the London Metropolitan Asylums 
Board is that imbecility, idiocy, and insanity are largely on 
the increase in that city. The Board have purchased 100 
acres of land at Darenth, Kent, where an asylum to accom- 
modate 500 idiot boys is being erected. A Committee of 
the Board will consider a proposal to build another asylum 
on the same estate for the accommodation of 500 imbeciles. 
The City of London and other asylums for the insane exist 
in the same neighborhood, the space to be devoted for the 
accommodation of the mentally affiicted of London being 
as large as the area of the whole of that city. Drunkenness, 
violent tempers, the worry and uncertainty of business, and 
other preventable causes of insanity are found to far out- 
number the cases of hereditary predisposition. 

^ ( « > » 

Tempbbatuke op Flames. — F. Rosetti finds the tempera- 
tures of the flame of the Bunsen burner to be in the exter- 
nal envelope, 1,350° ; in the violet portion, 1,350° ; in the 

blue, 1,200°. 

. ^ ( » I » -— ^— 

Better a dog that works 
Than a lion that shirks. 
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[Continued from first page.'\ 
strument here, but its multiplicity of parts renders it very 
expensive, while the demand for it is small. The present 
cost of the French instrument is about $100. 

Apart from its utility to hatters and their customers, the 
conf ormator is employed for scientific investigation in the 
study of anthropology, or rather of that branch of the science 
known as craniology. The object of the observer, says Vir- 
chow, " is to detect a definite connection between the shape 
of the cranium, the conformation of the face, and the struc- 
ture of the brain." To this end large numbers of skull 
measurements are taken reaching down to the minutest de- 
tails. Kopernicki has made no less than 139 such measure- 
ments. Unfortunately, however, there is much disagreement 
as to how the measurements should be regarded, or how many 
even in number they should be ; so that while in the end 
some important general laws will probably be based upon 
them, at present there is not much to be deduced. Some 
curious facts are, however, obtainable by observing relative 
lengths and breadths of skulls, and for this purpose the con- 
formator is excellently suited to assist the student. In 
these investigations the longitudinal diameter is rated as 
100, and the lateral diameter is expressed in a percentage 
of the units. This percentage itself is termed the "index of 
breadth." Completely circular skulls, Peschel says, of which 
the index of breadth amounts to 100, and even more than 
100, occur both in North America and among the Peruvians 
and the Chibcha of New Granada; they owe their form, 
however, to an artificial pressure of the skull, and are 
therefore excluded from comparison. Otherwise complete 
roundness is most nearly attained by a skull from Tartary, 
of which 97'7 is the index of breadth. With this Huxley 
contrasts a head from New Zealand of 62 '9 as the narrow- 
est of all known skulls. Bernard Davis has obtained, 
however, a so-called Celtic skull which has an index 
of 58, so that these indices for extremes fluctuate between 58 
and 98, but the average is only between 67 and about 85. 

In order to place before our readers clearly the great dif- 



ference between the shapes of heads, as brought out by the 
diagrams made by the conf ormator, we have obtained from 
Messrs. Dunlap, Knox, Ernenwein, and other well known 
hatters of this city, the conforms of a number of abnormally 
shaped heads, and also those of several distinguished men in 
different walks of life — all of which are presented on the re- 
duced scale indicated in Fig. 8. In enlarging our drawings 
by the scale given, the reader will obtain the dimensions of 
the conforms. Each large division of the scale represents 
one inch, and each inch division is subdivided in halves. To 
the measured longitudinal and transverse diameter of these 
last add 4i^ inches, and the natural size of the head will be 
obtained. 

Nos. 1 to 9 are remarkable for their oddity of shape. No. 
1 is an instance of an exceedingly long head, the index of 
breadth of which is 66, or only 3 in excess of the phenome- 
nally narrow head noted by Huxley. The index of breadth 
of No. 3 is 93 -3, or 4 '4 less than the widest known natur- 
ally formed skull. Both of these conforms were obtained 
from regular customers at the most fashionable store in 
this city. No. 3 is remarkable for its symhietry, a sub- 
ject on which we shall remark further as we progress. The 
feature of No. 4 is the exceedingly square forehead. In all 
cases here given the forehead is toward the top of the page. 
No. 5 is a good example of the Anglo-Saxon type of head, 
which differs little in English and Americans, the latter hav- 
ing somewhat the advantage in point of length. No. 6 is tffe 
type of French head, which, it will be seen, approaches pear 
shape. No. 7 is a rare example of an almost uniformly 
elliptical head, there being very little depression at the tem- 
ples. No. 8 is an instance of a German head, possessing, as 
is the rule in all cases of that nationality, considerable 
breadth. No. 9, as compared with the others, seems re- 
versed, the forehead being broader instead of following the 
regular rule of being narrower than the back. No. 45 is an 
exceedingly curious example, the rear of the head narrowing 
almost to a point. 

We shall hardly venture to connect the characteristics of 



the eminent gentlemen, the shape of whose heads is given in 
the succeeding examples, with their cranial conformations. 
King Kalakaua seems to have a head curiously protuberant 
along the entire left side, and in marked contrast with that 
of Mr. Manton Marble, whose conform shows protuberance 
on the rear and almost indentation forward on the same side. 
The large heads of Messrs. E. W. Stoughton, Eev. Dr. Mc- 
Vickar, and Mr. Seligman, the banker, are noticeably in 
contrast with the small head of General Pleasonton of blue 
glass fame. Mr. Joseph Jefferson, the actor, possesses an 
exceedingly symmetrical skull, and Mr. Eliot C. Cowdin one 
in which the right side is almost flat. It will also be ob- 
served that in almost every example here given — and the 
same holds true in the great majority of all instances— the 
left side is most protuberant. It may be surmised that there 
is some possible connection between this circumstance and 
the fact pointed out by Brown-Sequard, that the left lobe of 
the brain comes into greater use, in its control of the right 
side of the body, than the right lobe, which governs the left 
side. Still, there can be no general rule safely laid down to 
account for lack of symmetry in the cranium, any more 
than one can be adduced to explain differences in physiog- 
nomy. It is very probable, however, that outside influences 
acting upon the soft unclosed skull of the infant in some 
measure determine its shape, as, for example, a constant 
habit of resting the head while sleeping upon one or the 
other side. 

As regards the variation in the shapes of the heads of dif- 
ferent nationalities, a large amount of statistics has been 
gathered. Even the average proportions of the skull vary 
within the limits of the individual races. Welcker has found 
among the Malays variations from 68 to 83 in judex of 
breadth. In Swedes the average index of breadth is 75 '3 ; 
Dutch, 75-3; English, 76; Danes and Icelanders, 76-1; Ger- 
mans as high as 80 '1; Croats and Czechs up to 83 '1; German 
Austrians, 78 '8; Ancient Greeks, 75; Ancient Romans, 74; 
but so wide are the variations that it is impossible to infer 
the racial derivation of a skull from its index of breadth. 
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lUPBOVED FIBE ESCAPE. 

The annexed engraving represents a new apparatus for re- 
ceiving without injury persons or goods falling from win- 
dows of burning buildings. The body of the car is sup- 
ported on springs attached to the axles, and contains seats 
capable of accommodating several persons. At the comers 
of the body are vertical tubular posts in 
which springs are placed, and upon these 
springs rest standards which support a 
frame, to which an elastic air cushion is at- 
tached. This cushion has a thick rounded 
edge and a central opening of suflBcient size 
to admit the body of a person. When the 
apparatus is to be used, it is drawn beneath 
the window in the building from which es- 
cape^is to be made, and the person jumping 
from the window alights without injury upon 
the cushion and passes through the central 
aperture to the car below. 

Patented through the Scientific American 
Patent Agency, September 11, 1877. For 
further particulars address the inventor, Mr. 
Geo. N. Shishmanian, care of Professor J. 
W. McGarvey, Lexington, Ky. 



pressed into the tube. The latter is Burrouiided by liquid 
sulphurous acid, which constantly Taporizes, The sul- 
phurous acid reservoir is represented at K, Fig. 1. With 
the description which we have already given of M. Pictet's 
process the reader wUl have no difficulty in understanding 
all the details of the operation, which simply consists in 



IHusbrooms In Exchange for Eggs. 

A late number of the Journal of Medical 8ci~ 
e?i(!«s, of Venice, gives the following account 
of a curious method in use in Germany for 
promoting the fecundity of hens : 

"In Germany, and more especially in the . ^^ J^ 

principality of Nassau, a particular alimenta- 
tion is adopted to render hens more fecund 
during winter and those periods when they 
ordinarily lay but few eggs. All the edible 
fungi are gathered, dried, and reduced to pow- 
der ; capsules of linseed are then ground, and one kilogramme 
of this mixed with two of rye or wheat flour and half a kil- 
ogramme of powdered acorns. To this a half kilogramme 
of the powdered mushroom is added, with suflBcient water 
to form a paste, which is made into small pellets the size of 
a pea and given to the hens to eat." 

■ m i m\ ^ 

IflE llfttJiErACTION OF THE GASES-M. PICTET'S 
APPAEATUS. 

The engravings hitherto presented, exhibiting the means 
adopted by M. Raoul Pictet for liquefying oxygen and other 
gases, were designed simply to ex- 
hibit the principle of the appa- 
ratus used. We now are enabled 
to lay before Our readers engrav- 
ings of the exact arrangement Of 
M. Pictet's machinery, for which 
Illustrations we are indebted to 
La Nature. This apparatus is in 
reality much larger than the gen- 
eral VicTV (from a photograph) 
given in Fig. 1 would indicate. 
Its relative dimensions can be 
approximately estimated, how- 
ever, by remembering that the 
height of a man is about equal 
to that of the manometer, H, 

from the ground. The construction is shown very clear- 
ly in the sectional view, Fig. 3. A A' is the closed 
wrought iron tube in which the gas is compressed; B is the 
east iron receptacle in which the chlorate of potash used 
fer the production of oxygen is plaeed; C is a sleeve in 
■which the liquid carbonic acid 
is volatilized; F is a wooden box 
containing non-conducting ma- 
terial; D is the liquid carbonic 
acid reservoir, surrounded by a 
refrigerating envelope, in which 
liquid sulphurous acid is volatil- 
ized. At H is a non-conducting 
envelope, G the gasometer for 
gaseous carbonic acid, K the re- 
servoir for liquid sulphurous 
acid, P one of the pumps, and A' 
the cock which, when opened, 
allows of the escape of tfie lique 
fled gas in the direction of the 
arrows. 

The process of liquefying oxy- 
gen is as follows: The recep- 
tacle, B, containing chlorate of 
potash, is placed over a gas fur- 
nace. The gas disengaged from 
the salt becomes compressed in 
the long curved iron tube which, 
as indicated in Fig. 1, is inclosed 
in the casing, F, and terminates 
in a manometer. It is surrounded 
with liquid carbonic acid, which, 
vaporizing under the influence 
of the exhausting pumps, pro- 
duces a degree of cold equiva- 
lent to —220° Pah. This car- 
bonic acid is liquefied in a tube 
contained in the upper box, H, 
being drawn from the gasome- 
ter, G, by the pumps and com,- 




beautiful of microscopic objects. When present in chalk 
they may be obtained by scraping with a knife and examin- 
ing the powder with a microscope. 

There are, however, many limestones in which none of 
their remains are to be seen. Professor Williamson explains 
this by saying that such limestones have become changed 
since their deposition by the action of water 
containing carbonic acid in solution, which 
dissolves and disintegrates the shells. As a 
proof that such action has taken place, he de- 
scribes a slab of limestone in which a large 
chambered shell was found. The greater 
part of the slab contained traces of foramini- 
f eral shells, mostly disintegrated and hardly to 
be distinguished, but within the larger shell 
these were found in a state of good preserva- 
tion, as though the remains of the animal 
which inhabited the larger shell had protected 
them from the action of the water. 

A still more convincing proof of this action 
is found in the inner chambers of the large 
shell, which were found to contain clear crys- 
tallized limestone. This was undoubtedly 
formed by the solution of the carbonate of 
lime in the water, which found its way into 
these chambers in a saturated condition and 
there deposited the crystals. Prof. W. adds : 
' ' If these explanations are correct, as I be- 
lieve them to be, we have here the entire his- 
tory of the origin of a limestone rock, from 
the first accumulation of the foraminiferous 
ooze, as seen in the interior of the first large 
chamber of the nautilus, to the deposition, in 
an inorganic mineral form, of the crystal- 
lized carbonate of lime within the closed 
chambers of the nautilus, all being illustrated 
within the area of a slab of limestone little more than a 
foot in diameter." 



Insect-:Eatlng Plants. 

Mr. Francis Darwin has recently added some important 
facts to our knowledge of these plants. It has long been 
surmised that those plants which catch and kill insects in 
various ways depend upon such food for their healthy growth, 
but direct proof of this has heretofore been wanting. 

Mr. Darwin instituted a series of experiments to decide 



SHISHMANIAN'S FIRE ESCAPE. 

subjecting the oxygen compressed by chemical decomposi- 
tion in the tube in F to the intense cold produced by the 
vaporization of carbonic and sulphurous acids in the tubes 

inH. 

^ n I ^ — ■ — 

Xbe Or.igln of lilmestone. 

Professor W. C. Williamson has recently contributed a 
paper to the Manchester Philosophical and Literary Society, 
in which he describes some interesting observations on this 
subject. It has long been the opinion of scientists that the 
great beds of limestone and chalk are made up of the re- the question, as follows : 200 plants of Drosera rotundifolia 

were cultivated in soup plates 
filled with moss; each plate was 
divided into two parts by a low 
wooden partition and covered 
with gauze to exclude insects. 
On one side of each plate the 
plants were fed with small pieces 
of roasted meat, placed upon the 
leaves, every few days, while 
those on the other side were not 
allowed any such food. In the 
course of a month the effect of 
the meat diet was evident in the 
brighter color of the leaves, and 
when the experiment was ended 
it was found that the plants had 
received much nourishment from the animal food. While 
there was a decided gain in every way, the greatest advan- 
tage was found by comparing the seeds produced by the 
different plants. The ratio between the weight of the seeds 
from those without animal food and those with it was as 100 
to 379 '7. Any of our readers 
can arrange to carry out experi- 
ments like this which could 
not fail to be of interest and 
\ ilue. 




Fig. 2.-PICTET'S APPARATITS. 

mains of microscopic organisms, chiefly the shells of the 
foramiqifera. These foraminifera consist of a gelatinous 
looking body, protected by a shelly covering, which is some- 
times very complicated in form. Their shells form large 
deposits now on the sea bottom, and are among the most 




Fig. l.-PICTET'S APPARATUS. 



Xbe Study of Nature. 

tl. Eugene Viollet-le-Duc, in 
111 recent book, " Mont Blanc," 
1 icribes the characteristics of 
111 volume thus: 

'Our globe is, in fact, only a 
1 iat edifice, all whose parts are 
( ipable of rational explanation; 
il surface assumes forms dic- 
tated by imperious laws, follow- 
ing a logical order. 

" To analyze carefully a group 
of mountains, the manner in 
which they were formed, and the 
causes of their ruin; to discover 
the order in which the phenome- 
na of upheaval occurred, the con- 
ditions in virtue of which they 
have resisted or endured the ac- 
tion of atmospheric agents; to 
note the chronology of their his- 
tory — is to devote one's self to a 
work of methodical analysis 
which is, on a grander scale, an- 
alogous to that which the prac- 
tical architect and the archseol- 
ogist applies himself when draw- 
ing conclusions from the study 
of buildings." 
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Color Blindness In Railroad Engineers. 

To the Editor of the Scientific American : 

In reading your article on the subject as named above, I 
am reminded that there is a diflSculty in some persons in dis- 
tinguishing colors, arising from the distance of objects. To 
all persons not absolutely incapable of distinguishing color, 
distance makes all objects blue. However brilliant may be 
the green upon a distant mountain, it appears blue to the ob- 
server. But how far distant must an object be in order to 
lose its appropriate color, as we should find it when near at 
hand, and is that distance the same for all persons? I have 
reason to believe that it varies with all persons according to 
their length of sight, so that a lamp on an engine at night 
that would show red or green to some would appear blue to 
others, and that engineers should be tested not alone for 
power of discriminating colors ten feet or ten yards off, but 
at a half a mile, a mile, or two miles distant also. E. B. 
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A (laestlon for Ijocomotlve Experts. 
To the Editor ofihe Scientific American : 

It is suggested that our locomotives might be made more 
efficient and serviceable, especially for freight work, by giv- 
ing them just half their present piston area and doubling 
the length of their stroke, inasmuch as it would impose but 
half the strain and friction upon the working parts, while 
the power would be slightly increased under the same ex- 
penditure of steam. 

The importance of the subject induces me to 
send you an outline sketch of a modern locomo- 
tive illustrative of the question, and to ask for 
the opinion of such of your intelligent readers 
as are posted upon the subject. 

The dotted lines indicate the alteration which 
would be necessary to make the change. It will 
be seen that the modification would require sim- 
ply to extend the cylinders forward enough to 
give the extra length of stroke and to connect 
with the rear drivers instead of the forward ones; 
this would give to the connecting rods about the 
same working angle upon the twenty -four inch 
cranks as they now have upon the twelve inch ones. The 
cylinders would, of course, have to be placed a little further 
apart because the connection must now be made outside in- 
stead of inside of the parallel rods. 



body approaches it? Third: Will any other theory explain 
this satisfactorily? Fourth: No known force except mag- 
netism can produce all the phenomena of comets. It is suf- 
ficient to produce the most wonderful and least understood 
features of these bodies, namely, the dual appearance of 
Biela's comet, the multiplication and relative position of 
the tails, and the coruscations of the latter. 

The very best of reasons can be given in support of every 
position taken or implied in the above statements or ques- 
tions. P. M. C. 

Circleville, O. 



Teasel Parasols. 

An entirely new commercial article has quite recently ar- 
rived in England from France, in the shape of a curiously 
twisted stem. This stem, which is flattened and spirally 
twisted, and marked with deep corrugations or channels, 
proves to be that of the fuller's teasel (Dipsaeus fuUonum), 
a plant very much cultivated in Southern France and Aus- 
tria for the sake of its prickly flower heads, which are so ex- 
tensively imported into this country for carding or raising 
the nap on cloth. Hitherto, the only application to which 
the stems have been put has been for fuel, or for manuring 
the ground after they have been allowed to rot. Their pres- 
est use is for the handles of ladies' sun shades, and when 
manipulated they have a very grotesque and striking appear- 
ance. Several thousands of these fasciated teasel stems are 
now in England, and are in the hands of Messrs. Marshall 
& Snelgrove, the well known West End silk mercers, from 




F. G. Woodward. 
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A Brilliant Meteor. 

To the Editor of the Scientific American : 

A meteor was observed by the undersigned last Sunday 
about 7:53 P.M., more brilliant than Venus, moving slowly 
from the direction of Andromeda southeasterly and passing 
but a few degrees below Mars towards Canopus. The color 
of the light was white, and its brilliancy for the space of 
abtrat 30 degrees observed remained uniform, traversing 
through that arc in about 8 seconds of time. No visible tail 
remained, though the sky was very clear and dark, but 
sparks apparently followed the meteor only for about a de- 
gree or two. The sparks denoted an apparently spiral move- 
ment. R. d'Heureusb. 

New York, February 5, 1878. 
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The Correlation between magnetic Electricity and 

Gravitation. 
To the Editor of the Scientific American : 

In the Scientific American of February 9, 1878, ia given 
an account of an experiment by which some close connection 
between electricity and gravitation can be shown. The evi- 
dence bearing upon this relation, if not the identity, of these 
forces is much greater than is generally known. There are 
many scientific theories supported by fewer and less reliable 
facts than those which go to prove the identity of gravitation 
and magnetic electricity. And, besides, gravitation — as this 
term is understood — is not sufficient to explain all the phe- 
nomena dependent upon the relation existing between the 
heavenly bodies. If gravitation is made to mean some- 
thing allied to magnetism, some poorly explained phenomena 
become easily understood. But what are the, circumstances 
affording proof of the identity of these forces? First, gra- 
vitation acts upon all kinds of matter; Faraday proved the 
same of magnetism. Second, gravitation is attractive; so is 
magnetism. Third, gravitation is proportional to the mass; 
the force of magnets also depends upon the mass. Fourth, 
gravitation acts in an inverse ratio to the square of the dis- 
tance; so does magnetism. Fifth, gravitation does not mani- 
fest polarity; magnetism is known not to do so. Sixth, grav- 
itation acts independently of bodies aflordin g a resistance 
to light and heat ; so does magnetism. 

But there is positive proof of a magnetic connection be- 
tween the sun and earth. First: The magnetic needle has a 
period of the same length as the maximum of the sun spots. 
Second : The auroras and currents of terrestrial electricity 
have the same period as the sun spots. Third : The isoclinal, 
isodynamic (of the magnetic), and isothermal lines run par- 
allel. There is evidence also that magnetic electricity ex- 
tends to all solar bodies and is the cause of the least under- 
stood of their phenomena. 

First: Will not the supposition that the sun is a huge 
magnet account for the production by that body of light, 
heat, etc.? Second: Admitting this hypothesis, will it not 
explain why the light of the sun increases as a heavenly 



PEOPOSED CHANGE OP STROKE. 

Whose establishment they will issue as a novelty during the 
coming season. At a recent meeting of the Linnsean Society, 
some of these f asciations were shown as imported, as well as 
a finished parasol with a teasel handle, sent by the firm who 
intend bringing them out. At one time these fasciated 
stems were supposed to be very rare, but from the fact of so 
many being now introduced they would seem to be of com- 
mon occurrence. — Journal of the Society of Arts. 
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Tiew mecbanlcal Inventions. 
A Metal Punch invented by Mr. S. H. Jenkins, of Nash- 
ville, Tenn., is a tool of two diameters, in which the punch 
proper, being the smaller part, drives its piece out of the 
plate; but just previous to its being driven through, the cut- 
ting edges of two spirals following the punch take hold, and 
with a shearing cut remove the ragged edges of the hole, 
leaving it, the inventor claims, as smooth as though drilled. 
Mr. Henry Hubel, of New York city, has invented a Ma- 
chine for Crimping Seamless Foxings for boots and shoes, 
which consists of a fixed crimping block in connection with 
movable side and front retaining devices and reciprocating 
adjustable jaws, between which the foxing is held, to be 
stretched over the crimping block. * 

Mr. J. K. Miller, of Pleasant Hill, Mo., has patented a 
Rack which may be adjusted for use as a clothes-horse, a 
swing, a cot, and various other uses. 

An improved Railway Horse Power Chain has been in- 
vented by Mr. Martin Williams, of St. Johnsville, N. Y., 
the novelties of which consist in the arrangement of the rods 
upon which the track rolls turn, in a connecting link of pe- 
culiar construction, and in the mod e of fastening the tread 
planks to the links of the chain. 

Mr. J. B. Greenhalgh, of Uxbridge, Mass., has invented 
an improved Stop Motion for Warping Machines, produced 
by arranging between the reel and spools a series of gravitat- 
ing wires, through eyes formed on which the threads pass, 
in combination with a vibrating bar and tripping devices 
which actuate a belt shifter and stop the machine should a 
thread break. 

An improved Rotary Steam Engine invented by Mr. J. S. 
Hewitt, of Wheatland, Mo., is claimed by the inventor to be 
unusually compact and economical in the use of steam. The 
arrangement of the ports, piston disk, buckets, and other 
details is original. 

Mr. J. P. La Grange, of Ashtabula, O., has invented a 
Rotary Clothes Washer, arranged inside a reservoir, and hav- 
ing water spaces which are covered on the inside of the cylin- 
der by flanges. 

Mr. F. J. Hoyt, of New York city, has invented a Lock 
for Freight Cars, intended to keep them securely locked in 
transit, and allow them to be readily opened by authorized 
persons. The lock closes automatically, and may be so ar- 
ranged that it will resist all attempts to disengage it by hand, 
requiring a chain to be hooked on the adjacent car, the cars 
uncoupled and drawn apart by the locomotive. There are 
other original features. 

A Door Lock invented by M. H jalmar Bergman, of Stock- 
holm, Sweden, consists of a novel device by which the door 
is tightly held against the jamb, and a segmental bolt for 
holding the locking device in position. 



Mr. James F. Fields, of Greenville, Tenn., has invented 
an improvement upon that form of Saw Set in which two 
notched disks are arranged in a framework to gear with 
each other, so that when the saw blade is passed between 
them a set is given in opposite directions to the alternate 
teeth, one disk being adjusted toward the other by means of 
a movable journal and a set screw. The improvements 
consist in the means for holding the detachable disks to the 
frame so that they may be readily removed and replaced by 
others; in the means for assisting the set screw in holding 
the disks to their adjustment ; and in the application of a 
file between the disks to level the teeth simultaneously with 
the setting. 

Mr. R. N. Harrison, of Faribault, Minn., has invented 
an improvement in the class of wire Egg Beaters having 
the general outline of a tablespoon. The improvement re- 
lates to the construction of the bowl of wire, whose ends are 
bent in such manner as to adapt them to enter the end of 
the handle, which is formed of a plate of tin of semi- 
tubular shape. 

Herr Gottfried Klotz, of Bohmisch-Kamnitz, Austria, has 
invented a Skate having the runner pivoted at the heel. The 
pressure of the foot upon the forward part of the sole plate 
utilizes the runner as a lever for operating the clamps which 
secure the skate to the boot or shoe. 

A Feather Renovator, lately patented, has a series of 
radial tubes for heating and drying, and a set of steaming 
tubes inclosing the heating tubes, and serving the double 
purpose of distributing the steam and of preventing the 
feathers from coming in contact with the heat- 
ing tubes during the process of drying. The 
whole is inclosed in a revolving zinc cylinder 
having wooden ends. This apparatus is the in- 
vention of Mr. Wm. A. Stewart, of Big Rapids, 
""J\ Mich. 

li A Punch for Cutting Letters, etc., out of pa- 
per, leather, and other material has been in- 
vented by Mr. J. A. Hitter, Jr., of St. Martins- 
ville, La. The cutting face is detachable, and 
acts upon an elastic cushion, the whole tool be- 
ing of scissors shape. 

Mr. Thos. J. Soden, of Brooklyn, N. Y., has 
invented an Ice Cream Freezer, in which the 
cylinder containing the cream is revolved, while shaft and 
blades are stationary. The new feature is a sliding bar hav- 
ing grooved ends, which pass on and off bars attached to the 
top of the pail. This bar carries the operating mechanism, 
and is readily secured or detached. 

<»<»>•» 

Effect of Heat on Boiler Plate. 

Mr. Charles Huston has recently made some interesting ex- 
periments on the variation in tensile strength of iron and steel 
at different temperatures, with the view of throwing light 
upon the estimation of the value of boiler plate. To measure 
the temperature of the test piece and maintain it, the follow- 
ing plan was adopted : The breaking point in each sample was 
made by taking a piece of the plate planed with parallel 
sides, about one inch wide, and in the middle drilling a hole 
•f^ of an inch in diameter. This hole was then filled with a 
plug of amalgam of known melting point. Having thus 
prepared the sample, it was fixed in the testing machine, and 
a large blow pipe flame applied, covering the whole width 
of the piece. As soon as the amalgam became semi-solid on 
the side opposite to that on which the flame was directed, 
the temperature was kept uniform until the strain was car- 
ried to the point of rupture. 

A series of experiments gave the following average 
results : Charcoal boiler plate, made from the pile •♦IP' 
the ordinary way, was first tested cold; at 300° C. 
(573° Fah.) it showed a percentage of gain in tensile 
strength of 13-93; at 500° C. (932° Fah.), a gain of 18-03 per 
cent. An exceptionally soft piece of Siemens-Martin steel 
gained 31-03 per cent at 300° C, and only 17 86 per cent at 
500° C. An ordinarily soft crucible steel, such as is used 
for boilers, gained 8-33 per cent at 300° C. and 7-18 per cent 
at 500° C. A rather harder specimen of crucible steel, but 
not quite hard enough to temper, showed a loss of 1 -4 per 
cent at the higher temperature, and a small gain (5-63 per 
cent) at the 800° C. test. The results thus obtained show an 
increase in tensile strength in all the samples tested at 300° 
C, a continued increase at 500° C. in the charcoal piled iron, 
but a falling off in the Siemens-Martin and crucible steel in 
proportion to the probable amount of carbon. 
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Cleopatra's Needle. 

A German doctor has made observations on the Luxor 
obelisk, at Paris, and has come to the conclusion that the 
monoliths of Egypt decay with rapidity in European cli- 
mates. The Luxor obelisk shows that within the last twenty- 
eight years it has suffered a gradual change, due to the at- 
mosphere of Paris. Gradually the red color of the syenite 
has become duller and lighter: now the obelisk bears a white 
film of kaolin, the last product of the decay of granite. In 
thirty-six years the stone has received more damage from 
the atmosphere of Paris than during as many centuries in 
Egyptian air. 

The injury which the moist climate of England will in- 
flict upon Cleopatra's Needle is likely to be still more rapid; 
but there is at least the consolation that its incidental injury 
in London fogs will not be much worse for the stone than 
the bad treatment it was receiving in its neglected state at 
Alexandria. 
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TEETH OP 0EAB WHEELS. 

In selecting which of the curves previously described shall 
be applied in the formation of a wheel or wheels the con- 
structor is governed by the purpose for which the wheel or 
wheels are to be used, because the conditions will not always 
admit of the employment of the theoretically most desirable 
form of tooth. It is perhaps the better plan to first explain 
the mode of construction of the various forms of teeth, and 
to subsequently explain the conditions which determine the 
selection of either form. First, then, for a pair of wheels in- 
tended to work together, and not designed to work in gear 
with any other wheels of a different diameter, teeth having 
epioycloidal faces and radial flanks are usually conceded to 
be the most desirable. If, however, wheels require to op- 
erate with others having a different number of teeth they 
are termed interchangeable wheels, and require to have hypo- 
cycloidal instead of radial flanks, the faces remaining epioy- 
cloidal as before. Both of these forms of teeth are termed epi- 
oycloidal, as contradistinguished from involute teeth. Epi- 
oycloidal teeth are employed when the distance between the 
centers of the wheels in gear is permanently fixed, but when 
this distance is required to vary involute teeth are preferred 
for reasons which will appear in due time. 

On account, however, of the difliculty of constructing 
epicycloidal teeth for pitches less than about ^ inch it is the 
usual practice to apply the involute curve to all pitches of 
that and less pitch. Small cut gears, both involute and epi- 
cycloidal, have indeed been made of late a special manufac- 
ture, and from the refinement of construction attending their 
production under these circumstances they are obtainable in 
far more perfect form than it would be practicable to make 
them in the ordinary course of workshop manipulation. 
Pine pitch gear construction, both as regards the involute 
and epicycloidal forms of teeth, is indeed so entirely a branch 
by itself that it must receive separate treatment. 

Let us now proceed with the construction of a pair of 
wheels to work together and not to gear with any other 
wheels. The distance between the wheel centers being per- 
manent, we select, according to custom, epicycloidal teeth 
with radial flanks. If then we are given the diameter of 
the wheel at the pitch circle, and the pitch and number of 
teeth, we may proceed at once with the practical construc- 
tion; but it is obvious that the circumference of the .pitch 
circle must be such as will be divisible, without leaving a 
remainder, by the given pitch, otherwise there would be at 
one part of the wheel a fraction of a tooth — a construction 
which is impracticable; so that if the circumstances of the 
case require a definite circumference of pitch circle, the pitch 
of the teeth must be made such as will divide into that cir- 
cumference without leaving a remainder; but if the circum- 
stances compel a definite pitch we must make the pitch circle 
of a cifiSllnf erence divisible by the pitch without leaving a 
remainder. If one of two wheels is to be twice as large as 
the other, one will contain twice as many teeth as the other, 
hence it is much more simple to gauge the size of the wheel 
by the number of teeth it contains, and to avoid calculations 
in the workshop. Most workmen have a printed table con- 
taining columns of figures under the following headings, 
" Number of teeth," "Pitch 1'," "Pitch 2'," etc., "Diam- 
eter of wheel," etc., so that a ready selection of pitches or 
diameters suitable to any given circumstances may be made; 
or, finding none to exactly suit the requirements, we 
»may select the nearest, varying either the pitch or diameter 
as may be most suitable. It will generally be found that the 
pitch diameters of wheels for certain pitches and numbers 
of teeth run to two or three places of decimals, and that these 
decimals are not convertible into such fractions of an inch as 
are marked on ordinary measuring rules. This, where accu- 
racy is required (and accuracy is invaluable in gear work), 
has been a serious drawback in the practical operations of 
the workshop. The special steel gear rules of Brown & 
Sharpe are therefore a boon to careful workmen. These rules 
are marked in fine clean lines to various fractions of an inch, 
as 6, 7, 8, 9, 10, etc. , up to 38ths, enabling the setting of the 
compasses to correct radius as well as their ready ad justment 
to chord pitch. 

The diameter at the pitch circle and the pitch and num- 
ber of teeth being determined, we have to find the proper ad- 
dition to make to the radius of the pitch circle for the points 
of the teeth, and this addition is termed the addendum or 
"depth beyond the pitch line," as marked in the wheel scale. 
The proportions in that scale are those given by Pro- 
fessor Willis, which proportions are now almost universally 
accepted, except it be in so far as regards the question of 
clearance, which we will leave for future consideration. Ee- 
ferring to that scale, then, we add to the diameter of our 
pitch circle an amount equal to twice the ' ' depth beyond 
pitch line " given, for the selected pitch, on the scale, and we 
have the total or extreme diameter to which the wheel must 
be turned, and while the wheel is in the lathe we must strike 
a fine circle, of correct diameter, to serve as the pitch circle. 
Our next duty is to divide off the wheel at the pitch circle 
into as many divisions as there are to be teeth in the wheel, 
and in the case of the larger wheels this is no easy task, be- 
cause the pitch given so far is the arc pitch, and we have to 
convert it into chord pitch. This we may do by the construc- 
tion given in Fig. 258; but even by that construction it is im- 
practicable to set the compasses to the exact proper distance. 



because an error of half the thickness of a line will be multi- 
plied on going around the wheel by as many times as the 
pitch is contained in the circumference of the pitch circle, so 
that in a hundred teeth the error would amount to the thick- 
ness of fifty lines, and as all this error would fall upon the 
last tooth it would be too great to be admissible. By the 
construction shown in that figure we may set the compasses 
so near as to save spacing over the wheel two orthree times, 
and this is a great assistance ; and since it is impracticable 
to set the compasses so finely as to space off the wheel to pos- 
itive mathematical accuracy, we can only adopt a method 
that will be practically correct and that will divide whatever 




error there may be between a number of teeth, and this may 
be done as follows : Commencing (for a wheel having an even 
number of teeth) at any point. A, upon the circle. Fig. 260, 
we mark off on the left and outside of the circle as many divi- 
sions as equal in number one half of the required number of 
teeth, the last division so made being denoted in the figure 
by B. Commencing again at A, we mark off the same num- 
ber of divisions on the other outside of the circle, arriving at 
C, and midway between B and C on the circle we mark a 
point, D ; and no matter whether the compasses were set cor- 
rectly or not, D will be exactly diametrically opposite to A. 
It may occur to the reader that D may be more readily ob- 
tained by a straight edge intersecting A and B and carried 
across to D ; but the process as here carried out shows us that 
the compasses are set too close together to an amount equal 
to the one eighteenth part of the distance between C and D 
at the pitch circle, hence we may oilstone the compasses with 
a slip of stone applied to both points on the inside so as to 
correct them. 

Meantime the wheel having an even number of teeth, A 
and D are two correctly marked divisions. With our com- 
passes corrected to the best of our judgment we proceed to 
obtain two more correct divisions as follows: Starting at D, 
we mark within the circle the lines 1, 2. 3, 4, and then start- 
ing from A we mark the lines 5, 6, 7, 8, and 9, and the cen- 
ter between the lines 4 and 9 is another correct division, 
and if the lines exactly meet at the.circle the compasses are 




correctly set; but if not, we may oilstone the points again. 
Here it is to be noted that in the divisions marked to obtain 
our first point, D, the marks were all made outside the cir- 
cle, and all short and of about equal length, while the divi- 
sions to obtain our second point, E, were marked within the 
circle ;"the object of this is to keep the lines distinct and thus 
insure greater accuracy. On small wheels it is sometimes 
advisable to step the points of the compasses around to set 
them approximately correct without drawing any lines, the 
object being to avoid having a confusion of lines. Starting 
again from D, we mark the linesf rom 10 to 13 inclusive, and 
starting from A we mark those from 14 to 18 inclusive, ob- 
taining the point F correctly. Continuing this process be- 
tween A and E, E and D, D and F, and F and A, we may ] 
step or divide off the wheel more accurately than is pos- 
sible by any other means with compasses, and the error, , 



whatever it may be, will be too fine in itself and too widely 
distributed to be found by any ordinary workshop measure 
ment. If, however, the number of teeth in the wheel is an 
odd instead of an even one. the process requires to be slightly 
varied, as follows : Setting the compasses as near as possible 
by the method shown in Fig. 258, we start from any point, 
1, Fig. 261, and step off the divisions from 2 to 9, and then 
commencing again at 1 the divisions from 10 to 17, and the 
error of the set of the compasses will be shown in the differ- 
ence between the distance between 17 and 9 and the set of 
the compasses, and since there are 17 divisions in the 
circle the compasses require altering to the one seventeenth 
part of the difference. This being done as nearly as the 
judgment can determine, we find the center between 9 
and 17, which must be done with another pair of compasses, 
because it is impracticable to reset the pair first used as true 
as the construction has enabled us to do. We then draw a 
straight line, L, Fig. 261 a, and with the first pair of com- 
passes, with one point resting on the line and used as a cen- 
ter, we mark a section of circle, M. Then resting the other 
compass point upon the intersection of M and L, we draw the 
section of circle, N, and from M to N will be the length of 
each division. Taking the second pair of compasses, we find 
on the line L the center between M and N, producing the 
point O. Adjusting these compasses so that, one point rest- 
ing upon O, the other exactly coincides with M and N re- 
spectively, we, with these compasses, rest one point in the 
center, A, and mark on the inside of the circle the lines B 
and C, and the distance between C and B will be that of the 
first and adjusted pair of compasses. Then starting from B 
we mark on the inside of the circle the divisions, the lines D, 
E, F, and G, and then commencing at the point 1 we mark 
also inside the circle the divisions H, I, J, K, and equidistant 
between K and G on the circle we obtain another of our per- 
manent and correct points of divisions. This process we 
carry out on the other side of the circle, beginning first at C 
and then at 1, producing another permanent division equi- 
distant between P and Q at the circle. We have thus ob- 
tained five accurate points of division, represented by the 
points 1, C, B, K G, and P Q, on the pitch circle, and con- 
tinuing the process from those points we may obtain all the 
others, and thus obtain an accuracy that would be unobtain- 
able by stepping entirely around the circle. 

«• » < I •■ 

Usefnl Notes for \l^atchinakers. 

We find the following in a recent number of the Watch- 
maker: 

Main Springs. — When a main spring is cleaned most inex- 
perienced workmen will take hold of one end and pull the 
spring about half its length straight out, to save time. This 
practice will break springs when nothing else will ; and springs 
treated thus generally break after the watch has been deliv- 
ered to the customer only a few days. Breaking into many 
pieces is owing to the acid in the oil which is used. We will 
suppose the main spring is a fine one, and has been evenly 
tempered and properly cleaned ; if, now, old oil is used, or 
that of an inferior quality if fresh, the acid it contains will 
eat into the spring, and will finally destroy its texture. The 
coil nearest the center breaks first, and as it recoils it breaks 
every coil in the barrel, and sometimes each coil is broken 
twice. The spring has become so impregnated with acid that . 
it has no life left. 

To Purify Oil. — To make the. oil pure, take a good sized 
bullet or other piece of lead which has a thick coating 
of lead rust, cut it up fine, put it into the oil, and let it stand 
for two weeks. This causes the acid to settle, and it then 
resembles milk at the bottom. Now pour off the top, and 
your oil is pure. Common clock oil can be treated in this 
manner and made better than some watch oil. 

To Restore Luster. — If not too much darkened it may be 
restored by dipping the wheel in pure muriatic acid. Test 
your acid by dipping a piece of polished steel in it; if it de- 
stroys the polish, reduce the acid with rain water until it will 
not. Rinse the wheels well in water. This will also restore 
the polish to steel that has been blued by heat. 

Grinding Glasses. — Provide two pieces of cork, one con- 
cave and one convex (which may be cut to shape after fitting 
to lathe). Take a copper cent or other suitable article and 
soft solder a screw to fit the lathe and then wax it to the 
cork ; then get a twenty-five cent emery wheel, such as is 
used on sewing machines, and you have a complete outfit for 
cutting your watch glasses. Polish the edge on the zinc col- 
lar of the emery wheel, or use a piece of zinc to do it. The 
other cork should be waxed to a penny and centered. The 
spectacle lenses may be cut on the same emery wheel, if the 
wheel is attached to the lathe so as to revolve. 

Another method is to take a common piece of window glass 
(green glass is the best) and make a grindstone of that, using 
the flat surface to grind on. Cement it on a large chuck, 
the glass being from 3 to 2 '5 inches in, diameter. 

Any one not familiar with this method would be surprised 
to see how fast the glass is cut away, for either spectacles or 
watches. In grinding watch glasses put them flat on the 
chuck glass — not on the edge. 

Some watchmakers are excusable for not keeping a full 
supply of watch glasses on hand all the time, when it is re- 
membered that there are over four thousand different sizes. 



The price of nickel made a remarkable series of drops 
during the year lately finished, and is now below its old 
figure before the German Government upset the market by 
selecting it for its token coinage. In January, 1877, it was 
worth $2 '64 per lb., and in January, 1878, only 96 cents. 
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TALLET'S HTDBAULIC ENGINE. 

The annexed engravings represent a new water motor, the 
smaller sizes of which are adapted for running light elevators, 
lathes, printing presses, blowers, sewing machines, organs, 
coffee roasters, spinning mills, sausage mills, etc., or for use 
in hotels, laundries, forges, in any locality where eitherhigh 
or low pressure water power is had. The device is used 
either as an overshot or turbine wheel, as may be de- 
sired. The larger sizes are fully adapted to all purposes 
where heavier power is required. The construction, which 
is quite simple, embodies the casing in which the wheel 
works, the wheel, wave line chutes, and the gauge. The 
casing is made of any desired metal, and requires no fin- 
ishing except where the two sides are joined. The wheel is 
made of brass or iron cast in halves, and bolted. The shaft 
runs in bearings in one part of the casing, and on a steel 
center screw in a bearing in the other part. The chutes are 
of brass, and are constructed in halves so that they may be 
opened and cleaned as desired. They have a fine polish so 
as to give an even sheet or perfect wave of water. On one 
half of the wave line piece is the valve, which is simply a 
small tube, in which, on one side, is the inlet, and on the 
opposite side the three discharge holes leading to the wave 
line chutes. The upper end is provided with a piston, which 
opens or closes the tubes as desired for one, two, three, or 
more ducts entering the wave line chute. In the five-inch 
iron wheel which we illustrate, there are three distinct 
ducts, which are opened by the gauge or regulating valve 
described, either singly, in pairs, or together, as greater, or 
less speed and power are required. 

Referring to the illustration, it will be observed that the 
wheel. A, has peripheral flanges, between which are placed 
the buckets. The latter are set sloping at an angle of about 
30° with the radial lines of the wheel, and between each 
pair the flanges are scalloped out as shown, being scal- 
loped to afford proper outlet when running as turbine. On 
the face of the wheel are formed annular flanges, B, which 
bear against the inner faces of the casing, preventing side 
play of the water. The wheel is placed eccentrically in 
the casing so as to touch or nearly touch the latter on the 
inlet side and to leave a large water way on the outlet side. 
The induction pipe, C, terminates on the inner face of the 
casing in a wave line chute, D, shown separately in Figs. 2 
and 3. The width of this aperture is greatest at E, where 
the stream is first discharged upon the wheel, and from that 
point it gradually diminishes as shown, having greatest 
weight of water at E, at the other (on the blow pipe prin- 
ciple) the greatest force. The distance over which this 
diminution takes place may be varied so as to deliver the 
water upon one or more buckets of the wheel. Preferably 
the entire length of the chute 
wUl coincide with about one 
third of the periphery of the 
wheel. By forming the out- 
let apertures as described the 
water will be better distrib- 
uted -aYer the width of the 
wheel, and by prolonging its 
length as noted the water will 
be made to impinge upon the 
entire working side of the 
wheel, or a large portion of it, 
and no dead water carried up 
or offering any obstruction, 
so that the power and weight 
of the fluid are caused to act 
together and the entire force 
utilized. Two outlets are 
provided for the escape of 
the spent water. The first of 
these, at F, is used to dis- 
charge the water from the 
casing at the bottom when 
the machine is used in a ver- 
tical position. The other is 
formed on the side which be- 
comes the bottom when the 
machine is placed horizontal- 
ly or in turbine position. A 
screw cap, G, is placed upon 
either outlet when not in use. 
A slide or ga;te, H, is ar- 
ranged in the casing so as to 
close the orifice, F, when not 
in use. This is operated by 
a rack and pinion, the latter 
turned by the screw shown, 
and does not present any ob- 
struction to the smooth flow 
of water past that point when 
the machine is used ' with 
the other outlet or as a tur- 
bine. 

By the wave line chute the 

water is given in one con- - . ■ •. . ..-; 

tinuous sheet and not by pe- -. » ,- ■ ...f ,'- . '- 

riodical jets. 'The working . :,'" ;•■ 

side of the wheel thus becomes 
a lever, andtherels no waste until the outlet is reached. 

A tapering duct, I, is formed on the side piece, and grad- 
ually widens to a point diametrically opposite that where 
the width of said duct is about equal to the diameter of the 
orifice, Q. From the large end of this duct there is a pas- 



sage to the discharge outlet, which passage is so formed as 
to relieve the wheel from back pressure of spent water. The 
inventor states that he has not sacrificed power to speed, 
and evidences and claims that this 5-inch engine from which 
we make our illustration, with 70 Ibsl pressure of water and 
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THE RANSOM SIPHON CONDENSER. 

less than ^^ inch inlet, has driven a one half horse power 14 
inch Fitchburg (Mass.) lathe for metal turning and boring. 
Engines can be seen in operation at the machine works of 
C. B. Maedel & Co., Kansas City, Mo., to whom all orders 
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I ; TALLEY'S HYDRAULIC ENGIKE. 



for engines of any size, from 3 inch upward, shouW. be ad> 
dressed. Patented October 16, 1877'. For further inEoimo- 
tion as to price, rights to manufact«rein other States than 
Missouri, etc., address the inventor, Mr. James Taljey, Jr., 
Kansas City, Mo. 



THE BANSOM SIPHON CONDENSES. 

Until within a few years the air pump has been the only 
instrument capable of forming a vacuum of high range in a 
steam condenser, and while almost numberless attempts to 
improve it have been made, it practically remains as it left 
the hands of Watt a century ago. Among the notable at- 
tempts to supersede its use is the condenser and apparatus il- 
lustrated herewith, which was invented and perfected by 
Doctor Prank Ransom, of Buffalo, Erie county. New York, 
after a study and labor extending over a period of twenty- 
five years. We are informed that this condenser is now in 
successful use, maintaining a vacuum of high range on 
nearly one hundred steam engines, vacuum pans, etc. The 
Ransom siphon condenser, as its name indicates, is operated 
by the use of a siphon, by which the water for condensation 
is elevated to such a height as that, having been discharged 
into the condenser in contact with steam, it will flow from 
it; and while maintaining vacuum of high range, will over- 
balance the atmospheric pressure upon the surface of the 
water in the hot well, and flow out as fast as received. It is 
well known that all siphons operated continuously will col- 
lect air at theircrown or highest point, which accumulation 
of air, from the water as it passes, will finally cut off and 
stop the flow of the current. Dr. Ransom discovered that, 
by a proper disposition of his delivery or outflow pipes, 
this defect in the natural operation of a siphon could be 
overcome by so arranging his pipes thatwater would mingle 
with the air, and abstract it from the crown of the siphon. 
He also found that he could enlarge the crown of the 
siphon, divide the current of water, and yet maintain its 
flow ; and, finally, that he could condense steam from an en- 
gine or vacuum pan, and eliminate the air brought in by 
leaks in the apparatus by the outflowing current. If it were 
practicable to make work of this description absolutely tight, 
so that no air could enter, a siphon with 3 or 3 feet head 
would operate; but as that cannot be done, a head or differ- 
ence in the two legs of the siphon of 10 to 15 feet is used, 
and where no head or fall is available, a common water pump 
is required. Referring to the engravings it will be seen that 
this condenser is simple in construction, that there are no 
valves or moving parts to be refitted or to get out of order, 
and that the apparatus is an assemblage of pipes forming a 
siphon with an enlarged crown. Its durability is also evi- 
dent, and it can be placed in any position outside of the mill, 
wherever most convenient. It requires no especial skill or 
knowledge to operate it, as there are no injection cocks 
to attend to, and in fact it is claimed to add nothing- to the 
ordinary care of a high pressure engine. The amount of 
power required is stated to be only that necessary to keep 
the siphon running. Thus, at starting, the pump will 

have to lift the water the full 
height of the condenser, but 
as the vacuum increases, the 
labor on the pump diminish- 
es. Thus, if the condenser is 
84 feet above the hot well, 
and vacuum at 36 inches mer- 
cury (the usual raiUge), the 
siphon would lift the water 
89 feet nearly, reducing the 
labor on the pump to a lift of 
5 feet. When a head or fall 
of water of 15 feet can be had 
no pump is required, and the 
vacuum can be maintained 
indefinitely. Should a steam 
pump- be used, it can ex- 
haust also in the condenser, 
. and acts as an independent 
motor, leaving the total value 
of the vacuum net to the en- 
gine. In this case the vacuum 
may be formed . before the 
main engine is started, which 
is often of great value on large 
engines. Extensive use at 
the West has demonstrated 
the application of this con- 
denser in gritty water, 
where an air pump could not 
be used. Speed of the engine 
attached to condenser is no 
objection, as under proper 
construction, we are in- 
formed, the vacuum will be 
steady at any speed, and heat- 
ing of condenser cannot oc- 
cur, as the water must pass 
thiwigh constantly. It has 
been adapted successfully to 
lake and river steamers, to 
vacuum pans for sugar, dye- 
stuff, etc., and is applicable 
to aU purposes where a vacu- 
um can be used. 

In the annexed engravings, 
A is the exhaust from engine 
or pan; B is the condenser; 
C, th& water injection pipe attached to an ordinary water 
pump or to waterworks, or other head of water; D 
is the overflow and. hot well, from which the feed 
water maybe taken on its passage to feed water heater 
and boiler, At E are small delivery pipes contained with- 
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in the large delivery, P, and running from inside con- 
denser to the hot well. These small pipes take water at 
or near the floor of the condenser through horizontal pipes 
tapped into the delivery pipe (see Pig. 3, arrows, page 150), 
and take air at their upper ends. They discharge air and 
water mingled at bottom of delivery pipe in hot well. In 
operation the exhaust steam passes through pipe, A, into 
condenser, and expands under the spray plate, when it 
comes into contact with a spray of water from the pump 
or other source of supply through C. As the steam is con- 
densed, its water and the water of injection, heated to about 
100°, fall to the floor and accumulate to the height of the 
mouth of the small pipes, thus filling them with water; as 
this water rushes downward it creates a vacuum, which 
causes the air to pass down the small pipes, and thus 
the air is drawn from the condenser. As the water over- 
flows the top of the large delivery pipe, it passes out and 
prevents any further accumulation of water. Thus the 
large- delivery operates as a safeguard against flooding. 
These delivery pipes all carry out water mingled with air, 
and it has been found that the vacuum will be maintained 
by the outflow of the water necessary for the condensation 
of the steam used. 

The object of a vacuum as applied to engines is to take 
away the atmospheric pressure or resistance from the ex- 
haust pipe at its discharge, and through it from the moving 
piston. If we have 36 inches vacuum with this condenser 
we can safely count 34 inches or 13 lbs. per square inch 
as net gain to the engine. This has been found to amount 
to a gain of from 35 to 40 per cent, which can be utilized 
either in'so much additional work done, or by saving that 
amount of fuel as compared to the engine when running 
without condenser. It has also been found that lower steam 
can be used to do the same work, 50 lbs. steam on the 
boiler and condenser doing as much work as 75 lbs. 
without it. The invention is secured by several letters 
patent, now the property of the Ransom Siphon Condenser 
Company, J. L. Alberger, Treas., Buffalo, N. Y., to whom, 
or to T. Sault, General Agent, New Haven, Conn., commu- 
nications may be addressed. 

■ *■ I ♦ t - -^ 



2,000 miles In l,0O0 Hours. 

The unprecedented feat of walking 3,000 miles in 1,000 
consecutive hours was brought to a successful conclusion in 
Dublin, Ireland, February 5th, by W. H. Smythe, the 
"American postman." For forty-two days and nights 
Smythe had walked continuously, making one mile at least 
every hour. The last mile was walked in 8 '5 minutes, and 
sixty-five miles were made during the last twenty-four hours. 
Gale's Lilliebridge performance of 1,500 miles in 1,000 hours 
was the greatest previously recorded. At the completion of 
his task Smythe's physical condition was reported by his 



medical attendants to be as good as when he began it. Such 
exhibitions of physical endurance have in themselves very 
little to commend them; still they are not without scientific 
value as evidence of human capacity and as proofs that the 
race is not deteriorating to any alarming extent. 

THE CEBEUS CANDICANS. 

The name cereus is given to several species of cactus, the 
largest and most remarkable of which is the Cereus giganteut 
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THE CEREUS CANDICANS. 

of New Mexico, while the night blooming cereus {Cactus 
grandiflorus) is a familiar and beautiful example. The 
Cereus candicant, shown in our illustration, is also a promi- 
nent member of the family. Its growth is vigorous, the 
stem when five feet high attaining a girth of three feet, and 



as the angles are large and shallow, the plant has an ex- 
tremely solid and substantial appearance. The spines, which 
are in sets of from twelve to twenty, are from two to four 
inches long and very acute. The flowers are pure white, 
and but sparingly produced. The Cereus candicans may be 
increased from offshoots, which it throws out freely at the 
base, and adapts itself to a great variety of soils. 



BLACK COCK AND FTABUIGAN. 

The black cock or black grouse is a highly prized game 
bird, indigenous to the northern parts of Europe and es- 
pecially to the wild and wooded districts of Scotland. The 
plumage is of a steel blue color, the breasts and sides being 
brownish black. The weight of the male often reaches four 
pounds; that of the female is a(bout two. The favorite 
abode of the bird is in the highlands and glens, among the 
hills clothed with a luxuriant growth of birch, hazel, willow, 
and alder, with an undergrowth of deep fern. Their food 
consists of tender twigs, berries, heaths, and occasionally 
seeds from the stubble fields. Their flight is heavy, straight, 
of moderate velocity, and capable of being protracted. The 
black cocks are polygamous and fight desperately for the 
females during April. The eggs are from six to ten in num- 
ber, of a dirty white color, with rusty spots, and are laid in a 
very rude nest on the ground. 

The ptarmigan, which is represented both in summer and 
winter plumage on the right of our engraving, is also a mem- 
ber of the grouse family, but differs from the ordinary grouse 
in having the legs feathered to the claws, giving somewhat the 
appearance of a hare's foot (whence the generic name from 
the Greek); in the truncated tail, about two thirds as long as 
the wings and of sixteen to eighteen feathers; in most of the 
species becoming white in winter, and in the nasal groove 
being densely clothed with feathers. There are six or eight 
species described, inhabiting the northern and snow cov- 
ered regions of both hemispheres, being one of the few 
genera characteristic of the Arctic fauna; they are as much 
at home in snow as are the web footed birds in water, and 
their plumed feet enable them to run over its surface with- 
out sinking. The species represented in the illustration is 
the common European ptarmigan. The bill is black, short, 
and robust; the summer plumage is ashy brown mottled 
with darker spots, and barred with orange yellow and dark 
brown on the sides of the neck and back, and the tail 
with the exception of the two middle feathers is grayish 
white with a narrow terminal white band. The bird is 
fond of lofty and northern regions, going as far as Green- 
land, and coming down to the highlands of Scotland. 
When pursued, it is apt to dive under the soft snow. It 
sometimes does this for protection from the cold, and in 
damp weather is often imprisoned under the frozen sur- 
face. 




BLACK COC£ AND FTARHIGAN. 
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nUcroscoplcal Note*. 

The Amencan Journal of Microscopy for February contains 
several articles treating from distinct points of view the ex- 
pediency of increasing the power of object glasses beyond 
the limit usually assigned to them. 

One method of obtaining this result is the employment of 
deep eye pieces, and as Professor R. Hitchcock recently con- 
demned their use, the question has been taken up by one 
■who holds a contrary opinion. The observation that has 
drawn attention to the subject was made by Professor Hitch- 
cock in a letter to Professor J. E. Smith on the question of 
"Low versus High Power Objectives." 

The remark was as follows: "I fail to see the advantage 
of working a glass up to its fullest capacity with deep eye 
pieces. It is trying to any glass, and it is questionable if it 
is an advantage to use an inch objective to see 30,000 lines 
to an inch with deep eye piece. I dare sayfew workers will 
be induced to follow this plan; in fact, few one inch objec- 
tives would stand it." 

Professor George E. Blackham, of Dunkirk, writes to the 
Journal, objecting to this statement. 

He says : " I believe in using first-class wide angled lenses, 
of comparatively low amplifying power, and getting the in- 
crease of power by the use of deep eye pieces, rather than 
using only low eye pieces and obtaining gradations of power 
by the.use of low priced narrow angled penetrating objec- 
tives. 1st. Because I get better results. 3d. Because it is a 
more simple and therefore more rapid and convenient way 
to work. 3d. Because it is more economical. 

An illustration of this is given: "Lieutenant Carpenter 
made an admirable dissection of a frog poisoned with curare, 
and exhibited the circulation of the blood in the capillaries 
of the mesentery. For the exhibition of this interesting ob- 
ject (which is certainly physiological, histological, and patho- 
logical enough to placate the most rabid anti-diatomaniac 
that ever worked with a French commercial triplet), I se- 
lected my ToUes one inch objective of 30° aperture, and ob- 
tained amplification of 100, 200, and 400 diameters by simply 
changing the eye piece. Now even with the }^ inch solid eye 
piece, giving an amplification of 400 diameters, the view of 
the object was satisfactory, and I had a clear working dis- 
tance of '317 of an inch." 

In regard to this matter it appears that there is much prac- 
tical usefulness in both of the systems here advocated, and 
that the chief evil will be found in carrying either practice 
to extremes. 

Much depends on the nature of the work in hand, and it 
is upon these technicalities of manipulation that the skill and 
judgment of a good microscopist are shown. In fact, both 
these methods are usually employed in conjunction. A mi- 
croscopist failing to observe something with a J4 inch objec- 
tive and an A eye piece, will probably change his eye piece 
for a B or C, and having observed the structure he is in 
search of, he will return his low eye piece and use an objec- 
tive of a higher power, so as to obtain an improved light and 
better definition. 

Tlwnext method noticed is the use of " an amplifier." 
Attention is directed to this piece of accessory apparatus by 
Dr. Qustavus Devron, of New Orleans, who writes to the 
same journal describing an amplifier made by ToUes. 

Here is a system of increasing the power of the object 
glass by placing a lens between the object glass and the eye 
piece. 

This apparently simple- plan of increasing the power of 
object glasses entails many difiiculties, which opticians have 
for years endeavored to overcome; if Mr. ToUes has suc- 
ceeded he has conferred a great boon on microscopists. 

Dr. Devron writes a very fervid appeal in favor of this am- 
plifier of Mr. ToUes, and states its merit to be as follows: 
" Its cost is but little more than that of an ordinary eye 
piece, and as it may be used with every eye piece, its posses- 
sion is equal to having twice as many such glasses, and the 
possessor of a good modern objective of moderate power 
can accomplish with it almost anything that would require 
an objective of the same grade and of double magnifying 
power ; thus a ^th with an amplifier will do the same work 
that a ^th would without the amplifier. " 

This is indeed tempting, and the news appears to be too 
good to be true. Dr. Devron says every microscopist should 
have a " ToUes " amplifier. Let the foregoing description be 
confirmed, and doubtless every microscopist will purchase 
one, butthe same piece of accessory apparatus has hitherto 
failed, which would make a prudent reserve .pardonable on 
this occasion. 

Any subscriber who can confirm Dr. Devron's views is in- 
vited to forward his experience of the new amplifier. Last- 
ly, Dr. Francis Gerry Fairfield, Professor of Microscopy 
and Micro-Chemistry, New York College of VeterinaTy Snr-, 
geons, writes to the Medical Record a letter describing with' 
out intelligible details a means of increasing the power o^ an 
objective from 1,500 diameters to 7,500 diameters. He says, 
with this modification, an investigator with a good }^ inch 
objective can obtain the same results as with a ^g inch. 
The means employed are barely hinted at, and cannot there- 
fore be here furnished. The Journal of Mkroseopy repro- 
duces this letter under the heading of "Humorous," and the 
lines, 

" A little nossense now and then 
Is relished by the wise«t men," 

thus, as it were, placing the Doctor in the " pillory" of ridi- 
cule. As no particulars are given it is not easy to perceive 
how any opinion can be formed, unless the Doctor's critics 
believe that the assertion that an enlargement of 7,500 diam- 



eters was obtained with a ^^5 objective indicated mental de- 
rangement. 

It is to be regretted that the great aim of microscopy is 
sometimes overlooked, and that the indefinite enlargement of 
the image, rather than the perfect definition of the object, 
should be accepted as indicating successful work. 



Bearing Reins. 

The ligamentum nuchse of a quadruped, as is well known, 
supports the head, and in health relieves muscular tension 
in maintaining the weight; but that is surely no reason, says 
the Lancet, why a rein connecting the mouth by a bit with 
the collar which bears on the cervical vertebrae, near the ver- 
tebral prominences, should be imposed on the animal to sup- 
plement the provision made by nature. Under the best of 
circumstances, casting out of account the pain and injury 
inflicted on the mouth of the animal, the effect of this rein 
must be to throw the weight of the head upon the muscles 
instead of the ligaments. If from weakness the horse allows 
its head to drop, the aim should be to restore the vital 
strength of the natural support, not to place the burden on a 
part of the organism which the ligament was intended to 

relieve. 

■ t ■ I ^ 

THE "ACME" DOTIBLE ACTING STEAM PUMP. 

We illustrate herewith a simple and compact steam pump, 
strongly constructed, and the cost of which, it is claimed, is 
reduced to the minimum amount consistent with efliciency 
and good workmanship. A simple D valve is used in the 
steam chest, which is a cylinder cast in the bend of the frame, 
and at its weakest point, thus making the frame perfectly 
rigid under the heaviest pressures required. The crank 
shaft runs in Babbitt lined boxes, which have a simple ar- 
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' ACME " PUMP. 



rangement for taking up the wear. Other arrangements are 
provided for taking up all the wear in every part of the 
pump. The manufacturers, who are also the manufacturers 
of the Wright Bucket Plunger Steam Pumps, state that 
one of these pumps has been successfully running gince 
March, 1876, under difficult conditions and with uniform 
success. For further particulars address Valley Machine 
Company, Easthampton, Mass. 



New Agricultural In-rentionf). 

An improved Chum, the invention of Mr. W. W. Primm, 
of MurpbysboroHgh, 111., has a dasher made of a hollow 
center staff "and a perforated dash plate extending spirally 
around the staff. There is a hinged radial gate at the upper 
edge of the spiral dasher, which opens during the upward 
motion of the dasher and closes as the latter descends, thus 
forcing the cream through the perforations. 

A Butter Shaper, patented by Messrs. W. H. & Theo. Du- 
laney, of Peterstown, W. Va., consists of a circular band 
with .overlapping ends, which is set in a ring-shaped former. 
Wlien the butter is filled in, the band is secured in position 
by a galvanized iron wire. The band ' lables the, butter to 
retain its shape during transportation. 

Mr. Matthew Moore, of Whippany, N. J., has invented an 
improved Powder Duster for Destroying Insects, consisting 
of a rod having a metal shank or standard at its lower end, 
arranged at such an angle that when the rod is supported in 
an inclined position by means of a strap passing around the 
shoulder, the standard is vertical; in combination with a 
horizontally oscillating receptacle having a perforated bot» 
tom, an agitator within, and a lever and connecting rod for 
parting motion. 

An Improved Harvester Cut-off has been recently patented 
by Messrs. A. L. & E. C. Long, of Big Rock, lU. It is an 
attachment applieaWe to the Marsh and similar liarvesters, 



and consists of the combination, with a harvester elevator, 
of an inclined board, curved spring wires, a cord and 
treadle, with the seat board of the harvester, for cutting off 
or separating the grain while a gavel is being removed from 
the trough, thus preventing the grain from being scattered, 
and enabling the binders to form neat and compact bundles. 

A new Bale Tie, patented by Messrs. T. A. Andrews and 
A. G. Edwards, of Gainesville, Texas, is made with a buckle 
frame having a wedge-shaped catch on the end bar, which 
catch is secured in slots made at intervals in the bale band. 

Mr. E. C. Budd, of Prairie Green, 111., has invented a 
Sulky Plow, so constructed that one wheel will run in the 
furrow and the other on the unplowed land. By means of 
hand levers the driver is enabled to raise or depress either 
side of the frame of the machine, making it level under 
varying circumstances. The draught is direct from the 
plow beam. 

Mr. Louis Anthoine, of Epworth, Iowa, has invented a 
Cultivator, in which the points covered by letters patent are 
the combination, with the cross bar of the frame, of a plow 
beam, connected to it by a U bar, lug pivot, and offsetted 
bar. The plow beam is raised and lowered by a lever and 
ratchet. The machine is adapted for use with a driver, or 
as a walking cultivator, being provided with handles for use 
in the latter case. 

A Plow, invented by Mr. Asa Newsom, of Valdosta, Ga., 
is set to any required pitch by means of a screw and two 
pairs of nuts, one end of the screw being fixed in the plow 
standard, and the other working through parts secured to 
the beam. 

Mr. John Burkholder, of Centerburg, Ohio, has invented 
a Wheat Steaming Apparatus, which consists in a double 
conical-ended cylinder, which contains an interior slitted 
and perforated vessel. The grain is fed through a valve at 
the top, and passes between the outer and inner shells, being 
steamed in its progress downward. As the perforations of 
the interior vessel do not extend to the bottom, the lower 
part of the apparatus is kept dry by removing the condensed 
steam, and the grain is delivered from the lower exit in con- 
dition for grinding. 

A new Cultivating Implement, patented by Mr. W. H. 
Thomas, of Way Cross, Ga. , combines the advantages of a 
common hoe, finger hoe, rake, driller, etc. It has inter- 
changeable parts, attachable to the same handle, one of 
which has cultivator teeth and a drilling tooth, and also a 
rake and hoe. 

Mr. Wm. R. Fowler, of Baltimore, Md., has invented an 
Attachment for Plows which is in the nature of combined 
rake and scraper, or leveler for the upturned furrow slice. 
The device consists, generaUy stated, of a curved arm or bar 
hinged to the plow beam by detachable and adjustable 
clamps, and carrying a rake and scraper. The rake tears 
the furrow slice, and the scraper smooths or levels it. 

An improved Planter and Drill, invented by Messrs. S. J. 
& C. Weickel, of Laclede, Mo. , has a seed covering shovel 
following in the rear of each hinged drill tooth, the shovel 
being attached to the tooth by means of a rod which is 
bolted to the tooth. The shovel is concave on the edge, to 
cause it to cover the grain and leave a narrow ditch on each 
side for the water to run off in. The drill spouts have side 
flanges and slide in guides under the drill box. 

A patent recently issued to Mr. James Tripp, of Coldwa- 
ter, Mich, covers a number of improvements upon that form 
of Cotton Picker in which a set of pendent pickers, com- 
posed of bars surrounded by upwardly pointing teeth, is ar- 
ranged to revolve, and in the revolution to descend into the 
cotton bush and seize the fiber, and then, with a motion to 
the rear to compensate for the progressive movement of the 
device, to ascend and deliver the fiber to a set of strippers. 
The invention consists chiefly in the construction of pickers, 
and the arrangement of the sets of the same upon revolving 
reel arma for a continuous and better action. 



Recent Analyses of Furnace Gases. 

M, Cailletet has published in a recent number of Qomptes 
Bendita an interesting article detailing the results obtained 
byliim from analyzing the gases circulating in the hottest 
parts of the furnaces in which iron is worked. These differ 
from those previously obtained by Ebelman, who being un- 
acquainted with the phenomena of dissociation did not take 
into consideration the influence towards recombination pre- 
sented by the cooling of the gases. 

M. Cailletet' s analysis is as follows: 

Oxygen 1315 

Carbonic oxide 3-31 

Carbonic acid 104 

Nitrogen (by difference) 83 '50 



100 00 
After cooling, by traversing a long flue in contact with the 
walls of boilers, the gas presented the following composi 
tion: 

Oxygen... 7-65 

Carbonic oxide 3'31 

Carbonic acid 7'43 

Nitrogen (by difference) 81 '73 

100 -oo 
The author explains that the large increase of carbonic 
anhydride, shown in the latter analysis, is due to the further 
combustion of a quantity of finely divided carbon which is 
present in the atmosphere of the hearth furnace. M. CaiUetet 
believes that it will be possible to utilize the large quantity 
of combustible material which ordinarily leaves the chimney 
with the cooled gases. 
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Physical Edncatlon for Girls. 

In these days, when so many women are engaging in in- 
tellectual pursuits of a high character, and even are desirous 
of competing with men in the cares and anxieties of profes- 
sional life, the question of their physical training ought to 
receive more attention than it has hitherto done. In this 
respect girls stand at a great disadvantage as compared with 
boys. Up to a certain age, say eight or nine, a girl mixes 
often on equal terms with her brother in his sports, indeed 
not infrequently excels him both in skill and spirit; but 
after that age healthy exercise is sacrificed to the bondage 
of genteel deportment. The growing child is confined with 
stays, and her feet crippled with tight boots. Anything 
like vigorous muscular movements are thus rendered im- 
possible, and the sole exercise is the torpid regulation walk. 
Owing to this want of functional activity of the muscular 
system the muscles waste and dwindle, and the nutrition of 
the body becomes impaired. Many of the troubles women 
suffer from in later life are undoubtedly due to impaired 
muscular vigor, and much suffering would be spared if 
proper attention were paid in early life to their physical 
development by a course of systematic training. We do 
not mean that our daughters should emulate their brothers 
in the cricket field, or that female athleticism should be- 
come the vogue. But we would point out to parents and 
managers of schools the danger entailed by the present ne- 
glect of exercise, and indicate the games that could be most 
easily adopted. Thus fives, rackets, and lawn tennis are 
games for which no great space is required ; the latter game 
might be taught systematically, just as cricket is to boys at 
public schools. To play these games with safety, however, 
stays and tight boots must be altogether discarded. Swim- 
ming, too, ought to be taught at all girls' schools, not mere- 
ly because of the protection it affords, but also from its 
being in itself an admirable exercise, bringing into play 
all the muscles of the body. — Lancet. 



STTBMABINE ILLTTMINATION. 

The conditions to be observed in the construction of lamps 
for giving light under water are many and difficult. Such 
lamps, like those used in an explosive atmosphere, must of 
course be isolated from the surrounding medium. There is 
also the additional requisite that, for a given degree of illu- 



The Palace Stock Car Company, 

The Palace Stocli Car Company, or a corporation spoken 
of by that name, which is said to have bought up all the 
patents (62 in number) for stock cars which provide for feed- 
ing and watering the animals en route, has one of the most 
beautiful plans for making a fortune by act of Congress 
that the heart of man ever conceived. It has caused a bill 
to be introduced into Congress, providing that unless cattle 
are carried in its "palace stock cars," they shall be un- 
loaded and fed every 34 hours — a considerably shorter period 
than is now required and practiced, and for which all the 
arrangements of the railroads — the costly stockyards, etc. — 
are designed. This was an ingenious plan, for it made an 
appeal to humanity, which is apt to be listened to without 
taking pains to ascertain whether it would be really humane 
to grant what is asked in the name of humanity ; and cattle 
shippers are not likely to be credited with any tenderness 
for their dumb property, while railroad corporations, having 
no soulSj of course cannot have hearts. If the value of cat- 
tle for meat was improved by a course of starvation and ex- 
haustion, there might be some necessity of interference by 
the government; but it has always been held 
out by the owners of "palace stock cars," 
that many times the cost of using them is 
saved by the better condition and heavier 
weight of the animals on arriving at market. 
And there is no doubt that hunger and thirst 
and prolonged weariness do reduce the weight 
of animals and injure the quality of their 
meat, and (which is a fact that the hardest- 
hearted cattle dealers can feel to the very 
bottoms of their pockets) reduce their market 
price. For this reason the men who own 
the cattle which they are transporting are in- 
terested more than any one else can possibly 
be in their humane treatment. And yet, 
strange to say, they could not be induced to 
adopt the " palace stock cars," though for 
years they have been urged to do so. Indeed, 
they assert that to use them would be inhu- 
man ; that the animals suffer more from con- 
finement and exhaustion in a run of 80 or 
100 hours in a " palace " stock car, where 
they are offered food and drink, than in a 
run of 30 or 40 hours in an ordinary car, 
with rest and refreshment on the solid earth 
thereafter; that food and drink do the cattle 
little good in their excited condition when 
running; and that, as the business is actually 
conducted, the suffering of the animals is not 
great, as the very small number of deaths en 
route indicates. 

A large number of prominent railroad men 
have been in Washington to appear before 
the House Committee (on Agriculture, we 
believe) in opposition to this bill, and they 
are convinced that this committee will report against it. — 
Railroad Qazette. 




ELECTEIC STIBMAEINE LAMP. 

mination, a greater intensity of light is needed to pierce the 
denser fluid. It is evident that there are strong objections 
against the use of ordinary gas or oil lamps for submarine 
illumination. They require an extra pump for their air 
supply, as much hose as the diver, and also as many men to 
attend to thern.; so that, for a necessarily feeble illuminating 
power, not Only is the first cost considerable, but the work- 
ing expenses are heavy and continuous. The cumbrous,at- 
tachments are also a drawback. 



light is produced. The cylinder is fitted to a segmental 
ring, and can be removed by turning it to the extent of one 
eighth of the circumference. The lamp is made of polished 
brass, the top and bottom portions being connected together 
by strong brass rods. A plate of lead at the bottom gives 
the necessary weight to balance displacement, and also 
causes the lamp to sink and remain steady when placed on 
the bottom. The lamp may be burnt continuously or inter- 
mittently, as required by the nature of the work ; the car- 
bons are usually arranged so as to last about four hours 
without renewal. Electricity is supplied by a battery of 
from twenty to forty Bunsen's elements, according to the 
intensity of light required. The bottom of the lamp is fitted 
with stuffing boxes, by means of which the wires connecting 
the lamp with the battery may be connected or disconnected 
at will, without the necessity of severing the wires. The 
total weight of this lamp, which gives a light equal to 
30,000 normal candles, is about 60 lbs. It may be used inde- 
pendently of surface connection. 

Another plan is that of Messrs. Barnett & Foster, who 
use the system represented in the lower engraving. The 
light consists simply of the flame of a spirit lamp, urged by 
a jet of pure oxygen, compressed in a wrought iron bottle 
to about thirty atmospheres ; and when one remembers what 
brilliant coruscations are produced by incandescent charcoal 
plunged in oxygen, it will readily be conceived that such a 
light is exceedingly powerful. This arrangement possesses 
the advantage of being entirely self-contained, dispensing 
with all pipes and connections from the surface. Exit 
valves are provided for the gaseous products of combustion, 
and the oxygen receiver is fitted with a rope, by which a 
diver can sling it on his back and walk about with it easily. 
The ordinary supply of materials will furnish a brilliant 
light for four hours. 




The annual lumber product of the country is placed at 
10,000,000,000 feet, a considerable portion of which is in- 
tended to replace timber cut only a few years previously, 
which has decayed. It is said that the renewal of telegraph 
poles alone requires 43,630,000 feet, a quantity nearly equal 
to the product of Maine. 



OXY-CARBON SUBMARINE LAMP. 

Two modes of overcoming these difficulties are shown in 
the accompanying engravings. In one apparatus, that of 
Messrs. Heinke & Davis, the problem is solved by the aid 
of electricity. This light will burn below water without 
any air whatever; and it is stated by Iron that when the 
parts of the lamp are screwed together no further attention 
is required. The upper illustration on this page shows the 
construction of this apparatus. The strength of the electric 
light allows the substitution of a glass cylinder for the usual 
buU'a eye lens and reflector^ and thus a uniformly diff used 



Tiew InTentlons. 

Mr. Jonas Hobbs, of Nineveh, N. Y. , has invented an im- 
proved Wagon Standard, the object of which is to prevent 
jarring and jolting. The standards are inclosed by coiled 
springs, which support the wagon body, and have curved 
braces suitably secured. 

An improved Fountain Pen for Marking has been invented 
by Mr. Joseph Schneider, of La Fayette, Ind. A detach- 
able shank on the handle carries a stationary plate for one 
half of the pen, and a hinged blade for the other, the two 
blades being lined with cloth and curved downward toward 
each other, so as to form a fountain for the ink, as in draw- 
ing pens. The space between the points is regulated by a 
screw and counteracting spring. 

A new Paper File, the invention of Mr. J. H. Van Pelt, 
of New York city, has two clamping strips, which are drawn 
together so as to hold the papers by pivot levers worked by 
screw nuts, which latter are turned by a longitudinal screw 
rod and key. 

A novel Spacing T-Square for draughtsmen has been in- 
vented by Mr. Joshua D. Day, of New York city, which has 
a head in two parts, one fixed and the other movable, and 
an adjusting screw for limiting the motion of the movable 
part, together with a graduated scale for in- 
dicating the distance between the lines to be 
ruled. The parts may be so secured as to 
act as a common T-square, or the blade may 
be locked at any angle with the head, the 
angle being indicated by an index and gradu- 
ated arc ; or the blade and the part of the head 
to which it is attached may be moved over 
regular intervals, gauged by the milled nut 
and sliding scale, for ruling, shading, or 
spacing in a parallel direction at any angle. 
The working faces of the head are lined with 
chamois leather or rubber, to prevent the 
square from sticking to the board and at the 
same time produce the necessary adhesion. 
D. T. Ames, 305 Broadway, New York, will 
give further information. 

Mr. John Krapp, of Brooklyn, N. Y. , has 
invented an improved Spring Rocking Chair, 
in which the chair itself is separate from the 
base, and its rockers act upon stationary 
rounded and grooved bars on the base. The 
springs are two wire loops, having coils to 
give greater elasticity, and are clamped to 
the base and secured to the chair by hooks. 
An arrangement of pins and stop hooks lim- 
its the longitudinal motion, and lugs upon the 
rockers fitting into notches in the stationary 
bars prevent lateral motion. 

A Support for Hose Nozzles, so constructed 
as to permit the stream to be directed at any 
desired angle, is the invention of Mr. Chas. 
H. Rodig, of Cleveland, Ohio. It has, on 
a standard, a ball and socket joint, to which 
the nozzle is clamped, and arrangements for 
securing the joint in a fixed position. 

Mr. J. 8. Halaey, of Lebanon, Ohio, has patented a Car- 
bonic Acid Generating Apparatus applicable to the hose of 
fire engines, whiqh injects the gas into the stream of water 
in its passage from the engine to the fire, the apparatus be- 
ing designed to fill the place of a chemical fire engine. 

Mr. J. H. R. Prall, of Elmira, N. Y., has patented a De- 
vice for Adjusting Transoms. The inventor employs a con- 
necting rod, sliding in a slotted. guide tube, and operating, 
by a pivot arm, the fixed arm of the sash or transom. 



1 1878 SCIENTIFIC AMERICAN, INC 



154 



^timiifit %mmtm. 



[March 9, 1878. 



An improved Sash Stop, invented by Mr. Wm. T. Dore- 
mus, of New York city, prevents windows from being 
opened witliout being previously unfastened, and fastens 
the sashes automatically as they are lowered, thus guarding 
against the possibility of closing the window and leaving it 
unfastened. 

A liquid Size for Calcimining has been patented by Mr. 
Wm. S. Welch, of Westfleld, N. J., intended to take the 
place of the liquid glue in use. It consists of a solution of 
a vegetable gum and glue in boiling water, mixed with spir- 
its of turpentine. 

Mr. Henry Knowlton, of Flint, Mich., has invented a 
Door Stop and Holder, for retaining a door, when opened, 
in an easy manner and preventing jar. A cup-shaped rub- 
ber socket, attached to the door, receives a conical stop, 
which is screwed to the floor or baseboard. 

Mr. J. D. Tatem, of Ayer Junction, Mass., has invented 
a Folding Desk, having a leaf hinged to a frame, with eyes 
by which it may be hung from hooks projecting from the 
wall, the leaf being supported when in use by a hinged 
brace, which may be folded inward, so as to permit the leaf 
to drop when not in use. 

Mr. Isaac Scheuer, of New York city, has patented an 
improved Traveling Bag, in which the flap of the outside 
pocket is kept in place and shape by metallic straps, and the 
flap itself is secured by a novel fastening. 

An improved Harness Pad has recesses at the back for re- 
ceiving the nuts by which the terrets are fastened to the tree, 
and countersunk holes for receiving tufted screws for fast- 
ening the pad to the tree. The pad is made of rubber, and 
is the invention of Mr. H. R. Ridgley, of Ashland, Ohio. 

An improvement in Photographic Vignetting Devices has 
been patented by Messrs. F. H. Price, of Irvington, N. J. , 
and A. S. Campbell, of Elizabeth, N. J. The patent covers 
an adjustable vignette shield, in combination with a box for 
shading it. 

Mr. J. L. Dodge, of Greene, R. I., has invented an im- 
proved Horseshoe, so constructed as not to ball with snow 
and to permit the calks being easily removed when the horse 
is in stable, or for replacing worn calks with new ones. The 
shoe is made in two parts, the lower one, corresponding to 
the common horseshoe, being secured to the upper by studs 
and a screw. 

A Time Signal, invented by Mr. J. A. de Macedo, of 
Leeds, Eng. , is a sand glass mounted on a horizontal axis in 
such a manner as to overbalance when the sand, or any fixed 
portion of it, has run from the upper bulb to the lower. 
On the upper part of the glass is a hammer, which when the 
glass overturns strikes a bell hung beneath. 

A Ventilator for Windows, invented by Mr. L. D. Har- 
vey, of Sheboygan, Wis., has a curved metallic deflector, 
with cloth side pieces, and is provided with a hinged cover 
which may be adjusted in any desired position. 

Mr. H. W. Hammersmith, of South Bend, Ohio, has in- 
vented an improved Rail Joint, or vise for connecting broken 
rails. It consists of a jaw, bearing upon the fish plate at 
one side of the joint of the rails, and extending in the shape 
of a bolt below the base to a second jaw, which is secured 
by a screw nut on the end of the bolt, so as to bear tightly 
on the opposite fish plate. 

^ ) 1 1 » 

Progress of Atlantic Steam Navigation. 

LiVBBPOOL Enginebring Socibtt.— This Society held 
its usual fortnightly meeting at the Royal Institution on 
January 30. Mr. Arthur J. Maginnis read a paper on "At- 
lantic Lines and Steamships." The author briefly sketched 
the development of the now enormous Atlantic trade of 
Liverpool from its commencement, in 1840, when Sir Sam- 
uel Cunard dispatched the Britannia from Liverpool to New 
York, to the end of 1877, when there were 153 British steam- 
ers, with an aggregate tonnage of 377,905 tons, engaged in 
this trade. After enumerating the different companies which 
have been formed from time to time, and giving a short his- 
tory of each, Mr. Maginnis proceeded to give some interest- 
ing statistics of the engine performances of the more fa- 
mous vessels. We find that, owing to the improvement in 
modern vessels and engines, a ton of cargo can now be de- 
livered in New York with the consumption of 4 5 cwt. of 
coal on the voyage against 48-5 cwt. in the earlier class of 
steamers; and the consumption of coal per indicated horse 
power of the engines has decreased from 47 to 1 '9 cwt. , 
while the average speed per hour has been almost doubled. • 

Attention was called to the compound inverted engines 
introduced in the vessels of the White Star line, each engine 
having a high and a low pressure cylinder as a precaution 
against a break down. The author endeavored to allay the 
prevalent anxiety where a vessel disabled her machinery, for, 
having sailed over 800 miles in a disabled steamer, he could 
testify to the good sailing qualities of most of our ocean- 
going steamers. 

< < > I » 

The A-frican Mnsket. 

The gun known in the Birmingham trade by this name has 
changed neither its quality nor pattern for many years past. 
These guns are sent to the West Coast of Africa, where they 
are interchanged for palm oil and other produce. But a few 
years back no ship's cargo trading with that coast was com- 
plete without a supply of them. The taste of the African 
is fickle in the matter of beads; a shade of color which is 
in demand one season may be unsalable the next; but it is 
not so with guns, wherein h» r«jects all iaprovementi, »nd 
rigidly adheres to the old flint musket, with its bright bar- 
rel, which Ms father and his grandfather used before him. 



There are various patterns of these African guns, as each 
district has its own peculiar taste. The barrels vary consid- 
erably in length, and are variously stained, some black, 
others a brown-red, and others again a bright vermilion. 
Probably 100,000 to 150,000 of these guns made in Birming- 
ham are annually exported. 

< I > > » 

ASTBONOMICAL NOTES. 

BY BEELIS H. WKIGHT. 

Penn Yan, N. Y., Saturday, March 9, 1878. 
The following calculations are adapted to the latitude of 
New York city, and are expressed in true or clock time, 
being for the date given in the caption when not otherwise 
stated. 

PLANETS. 
■ H.M. H.M. 

Mercury rises 6 13 mo. I Satam Bete 6 11 eve. 

Venus rises 4 51 mo. | Uranus in meridian 10 45 eve. 

Mars sets 11 27 eve. Neptune sets 9 47 eve. 

Jupiter rises 4 12 mo. | 

FIRST MAGNITUDE STARS. 
H.M. Amplitude. 

Antares rises 55 morning, 85° 85' 12" soutti of east point. 

Eegulusrises 408evening, 16° 41' 08" nortli " " 

Spica rises 8 46 evening, 18° 57' 26" soutli " " 

Altair rises 2 08 morning, 11° 18' 62" nortli " " 

Vega rises 10 28 evening, 56° 32' 11" nortli " " 

Algol (var.) sets 1 02 morning, 68° 67' 10" north " ■' 

Aldebaran sets 20 morning, 21° 41' 86" nortli " " 

Alpheratz sets 8 42 evening, 88° 54' 06" north " " 

7 Stars (cluster) sets 11 68 evening, 32° 04' 58" north " 

Eigel sets 11 29 evening, 11° 01' 34" south " " 

Sirius in meridian 7 80 evening, 22° 04' 47" south " " 

Procyon in meridian 8 23 evening, 7° 18' 37" north " " 

Arcturus in meridian 3 08 morning, 86° 34' 80" north " " 

Capella in meridian 6 68 evening, 71° 17' 00" north " " 

Betelgeuse in meridian 6 39 evening, 9° 46' 49" north " " 

REMARKS. 

Fomalhaut is omitted in the above table owing to the fact 
that he rises after and sets before the sun. Venus is station- 
ary March 18. Mars is in conjunction with the moon at 9h. 
8m. evening, being 4° 16' south of the moon. Professor 
Hall has named the newly discovered moons Deimus and 
Phobus. Saturn will continue to be " evening star " until 
March 13, when he is in conjunction with the sun, and after 
that date will be " morning star " until June 23. Algol is 
at minimum brilliancy March 6, 6h. 25m. evening. " Am- 
plitude " is the distance north or south of the east or west 
points of the horizon at which a body rises or sets. It is 
much easier to find particular stars if we know their ampli- 
tudes, and as this does not vary perceptibly for short pe- 
riods, those who are observing would do well to copy the 
amplitudes given in this number, in order to have them con- 
venient for reference, as they will be inserted but once. 

< I « > » 

Astronomical Notes. 

Observatory of Vassar College. 

The computations of the following notes, which are mere- 
ly approximate, have been made by students in the Astro- 
nomical Department of Vassar College. 

- Position of Planets for Ittarcb, 1878. 
Mercury. 

On March 1 Mercury rises at 6h. 11m. A.M., and sets at 
4h. 19m. P.M. On the 31st Mercury rises at 6h. 12m. A.M., 
and sets at 7h. 15m. P.M. 

Mercury is at superior conjunction with the sun on March 
20, is of course far from the earth, and passing the meridian 
at the same time with the sun. 

Venns. 

Venus, which in the evenings of the first part of February 
was a beautiful threadlike crescent, has passed west of the 
sun andean in March be seen in the morning. 

On March 1 Venus rises at 5h. 26m. A.M., and sets at 4h. 
55m. P.M. On March 31 Venus rises at 3h. 57m. A.M., and 
sets at 2h. 59m. P.M. Venus is at greatest brilliancy on 
March 28 ; at that time it comes to the meridian at 9h. 31m. 
A.M. 

Mars. 

Mars is so distant that it has become much less marked 
than when at opposition in September. But its path in 
March is so nearly that of some of the bright stars of the 
Pleiades as to make it again noticeable. It passes near Al- 
cyone on the 15th. 

Mars rises on March 1 at 9h. 17m. A.M., and sets at llh. 
85m. P.M. On March 81, Mars rises at 8h. 18m. A.M., and 
sets at llh. 14m. P.M. 

Jnplter. 

Jupiter can be seen in the morning. On March 1 Jupiter 
rises at4h. 41m. A.M., and sets at 2h. Im. P.M. OnMarch 
31 Jupiter rises at 8h. Om. A.M., and sets at Oh. 80m. P.M. 

Jupiter is far south in declination and rises so short a time 
before the sun that few observations can be made in this lat- 
itude. 

Satnrn. 

Saturn is in March so nearly in range with the sun that it 
is useless to attempt observations upon it. Since September 
the large telescope of Vassar College has been turned, nearly 
every fine evening, to this planet. Drawings of Saturn, its 
ring and its many satellites, have been made on forty-four 
evenings. At first the ring was a narrow ellipse, narrowing 
from night to night, then a mere line of light across the 
planet and projecting beyond it, and on February 7, when 
last seen, it was as broken points of light. 

In the autumn six of the satellites were sometimes seen, 
the largest Titan and Japetus, and the smaller ones Rhea, 
Dione, Tethys, and Enkeladus. As Saturn became more 
distant the smaller ones, Enkeladus and Tethys, ceased to be 
seen, and on February 7th Titan, Japetus, and Rhea only 
were visible. 

The ring of Saturn reappears in March, the southern side 



being presented to view in the morning hour. But its rising 
is so nearly that of the sun that it cannot be seen before 
April. 

On March 1 Saturn rises at 7h. 13m. A.M., and sets at 6h. 
86m. P.M. On March 81 Saturnrises at 5h. 23m. A.M., and 
sets at 4h. 57m. P.M. 

Uranns. 

The only planet which is well situated for observation in 
March is Uranus. On March 1 Uranus rises at 4h. 29m. 
P.M., and sets at 6h. 7m. of the next morning. On the 31st 
Uranus rises at 2h. 26m. P.M., and sets at 4h. 6m. of the 
next morning. 

Uranus is still near Regulus, but has moved toward the 
west and is in higher northern declination. A small tele- 
scope of two or three inches object glass will show the disk 
of Uranus; Regulus and the planet will probably come into 
the field together, if a low power is used. Little can be seen 
of Uranus even with a large telescope. Its disk is of a 
dull greenish white color, and its moons ara mere points of 
light difficult to follow. 

Neptune. 

Neptuue is very distant and keeps nearly the diurnal path 
of the sun; it is useless to attempt to find it. 

< < « > » 

Cbemlcal Notes. 

, Formic add has recently been found to possess powerful 
preservative properties, exceeding, when added to acid solu- 
tions, even carbolic acid; and to be particularly suitable for 
adding to fruit juices. From Ji to )^ per cent is the quantity 
requisite to preserve vinegar, fruit juices, glue, ink, etc. 

Thymol appears to be attracting considerable notice, and 
the demand for it is steadily increasing. For offensive 
wounds a strong alcoholic solution is recommended. The 
saturated aqueous solution is capable of arresting lactic fer- 
mentation, and arrests excessive secretion by mucous mem- 
branes. 

Polyporic acid, with the formula CiHgOj, is the recent dis- 
covery of Stahlschmidt from the analysis of several species 
of toadstools belonging to the genus polyporus. The new 
acid is insoluble in water, and giveswell defined compounds 
with the alkalies, forming purple colored solutions. 
1 Bolimte is a name given by Domeyko to an oxysulphide of 
bismuth which he has found in Bolivia; it is composed of 
the sulphide BijSa and the oxide BijOa. 

He has also found taznite, a chlorarsenale and chloranti- 
moniate of bismuth, in Bolivia. 

Bichromate of potash 2i,i an antiseptic. — M. Laujorrois lately 
presented a note to the French Academy on the antiseptic 
properties of bichromate of potash. Experiments had shown 
him that the addition of one hundredth part of the bichromate 
in ordinary water prevents the putrefaction of all sorts of or- 
ganic matter, such as meat, urine, etc. A thousandth part 
of bichromate prevents beer from turning sour. After three 
months' immersion in a solution, meat was hardened and 
dry. 

lodous acid has been obtained by Ogier by placing iodine 
in contact with ozone at a temperature of 44° to 50°. It is a 
pale yellow, light powder, decomposable by water with the 
deposition of iodine. On the other hand, iodic acid is appar- 
ently obtained when ozonized oxygen acts upon iodine vapor, 
or when a mixture of iodine vapor and oxygen is exposed to 
the silent electrical discharge. This iodic acid is a colorless 
body, soluble in water without decomposition. It was ac- 
companied by what appeared to be hypoiodic acid, a body less 
soluble in water and with characters reminding one of the 
hypoiodic acid described by Millon. 

The Analysis of Sugar. — In a paper on this subject, read 
before the Chemical Society, the author, G. Jones, proposes 
to estimate sucrose volumetrically by adding a O'l per cent 
solution to a decinormal solution of permanganate, acidula- 
ted with sulphuric acid, until the dirty brown hydrated per- 
oxide of manganese, which is at first formed, is reduced and 
dissolved. The solution, contained in a porcelain dish, is 
boiled after each addition of the saccharine liquor. The 
author states that in every case he obtained results which 
fully justify him in calling attention to the process. The 
coloring matter in sugar does not seem to affect the value of 
the estimations. Mr. Waring drSw attention to the fact that 
this use of permanganate must be limited to cases in which 
the sugar was tolerably pure, and that it would be useless 
for the determinations of the sugar present in the juice of 
the beet root, etc. 

Solubility of Sugar in Water. — Courtonne finds that at 
12 '5°, 100 grammes of water dissolves 98 '547 grammes of 
sugar, and at 45°, 245 grammes; in other words, a satu- 
rated solution of 12° holds 66 5, and one of 45° 71 per cent 
of sugar. 

Inventions Patented In England by Americans. 

From January 11, 1S78, to January 14, 1878, inclusive. 
aero-Steam Engine.— E. M. Strange et al., New York city. 
Boot and Shoe Machine.— J. W. Brooks, Boston, Mass. 
Cab Axle.— N. Jones, Syracuse, N. Y. 
Centrifugai, Machine.— W. H. Tolhurst, Troy, N. T. 
Electric Lamp.— W. Wallace. Ausonia, Conn. 
Fence.— Empire Wringer Company,. Auburn, N. T. 
File-Cutting Machine.— A. J. Dobson et ah. New York city. 
Governor.- H. T. Parnsworth, Bellefonte, Pa. 
Ladle for Metal Founding.— W. Fawcett, Omaha, Neb. 
Magneto-Electric Apparatus.— J. J. McTlghe, Pittsburg, Pa. 
Paper Pulp Grinding Cylinder.- C. J. Bradbury, Lawrence, Mass. 
Peat, Preparing for use.— W. B. Wright, Borne, N. Y. 
Post AL Card . —P. W . Brooks, N e w York city. 
EASP-Cuttino Machine.— a. J. Dobson etal.. New York city. 
Steam Boiler.— J. Baird, New York city. 
Superheating Steam.- T. S. C. Lowe el ol., Norristown, Pa. 
Tellurton.'— C . M. de Percival, New York city. 
Wind Instbumests.— C. G. Conn et al., Elkhart, Ind. 
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Portable and Stationary Engines; Boilers of all kinds; 
D?ade at the Brie City Iron Works, 45 Cortlandt St., N.T. 

Assays of Ores, Analyses of Minerals, Waters, Com- 
mercial Articles, etc. Technical formulEe and processes. 
Laboratory 33 Park Row, N. Y. Fuller & Stillman. 

Telephone Magnets. Electric Supply Co., Box 611, 
Providence, R. I, 

Wanted.— A first-class business man with $10,000 to 
invest, and capable of assuming the general manage- 
ment of a Machine Shop and Foundry in Western Can- 
ada. Shop now in operation ; connections flrst-class ; and 
security unquestionable. F. W. Glen, Oshawa, Ontario. 

Wanted.— Address of Makers of Pipe Fittings. Aikin 
& Drummond, Louisville, Ky. 

Circular Saws for light work and Shingles that will 
cut as smooth as a circular plane can be obtained of C. 
I. Wilson, Macon, Ga. 

Concave Moulding Cutters for Reversible Moulding 
or Shaping Machines. Manufactured only by Morris L. 
Orum, successor to Mellor & Orum, 448 North Twelfth 
street, Philadelphia, Pa. Novelties in wooa cutting 
tools a specialty. 

Wanted.— Parties to Manufacture an Improved Pipe 
Coupling on Royalty. Illustrated in Sci. Am. Jan. 26, 1878. 

For Sale,— Hewes' Machine Works. A complete ma- 
chine shop, tools, large and small, good will of business, 
and right to manufacture several valuable Patents, as 
Water Stops, etc. Good reasons given for selling. Ad- 
dress the above, cor. Nassau & Sheflleld Sts., Newark,N. J. 

For Best Insulated Telegraph Wire, Telephone Wire, 
and Flexible Cordage, Eugene F. Phillips, 67 Stewart St., 
Providence. R.I. 

Improved Wood-working Machinery made by Walker 
Bros., 73 and 75 Laurel St . . Philadelphia, Pa. 

Walrath's Improved Portable Engines best in market; 
3 to 8 H. P. Peter Walrath. Chittenango, N. T. 

Wanted. — A 2d hand Corliss Engine, 14 to 18 in. bore, 
SOto 42 in. stroke. Address Brose & Bro., Evansville, Ind. 

Blake's Belt Studs are stronger, cheaper, and more 
durable than any fastening for Rubber and Leather 
Belts. Baxter's Adjustable Wrenches, fit peculiar cor- 
ners. Mauuf.by Greene, Tweed & Co., 18 Park Place, N.Y. 

For Solid Wrought Iron Beams, etc., see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

For book on Lubricants, K. J.Chard, 134 M.Lane,N.T. 

2d Hand Iron Planer built by Smith of Salem. Plane 13 

ft.x 30 in.; price $300. A.C.Stebbins, Worcester, Mass. 

Cornice Brakes. J. M. Robinson & Co., Cincinnati, 0. 

John T. Noye & Son, Buffalo, N. T., are Manufactur- 
ers of Burr Mill Stones and Flour Mill Machinery of all 
kinds, and dealers in Dufour & Co.'s Bolting Cloth. 
Send for large illustrated catalogue. 

Power & Foot Presses, Ferracute Co., Bridgeton, N. J. 

Solid Emery Vulcanite Wheels—The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 88 Park Row, N. Y. 

Steel Castings from one lb. to five thousand lbs. In- 
valuable for strength and durability. Circulars free. 
Pittsbuirgji. Steel Casting Co.. Pittsburgh. Pa. 

For Best Presses, Dies, and Fruit Can Tools, Bliss & 
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing metals. 
E. Lyon & Co . , 470 Grand St., N. Y. 

The Niles Tool Works, Hamilton, O., have second- 
hand Machine Tools in first class order for sale. 

Friction Clutches warranted to drive Circular Log 
Sawsdfreot on the arbor; can be stopped instantly; also 
Upright Mill Spindles, Safety Elevators, and Hoisting 
Machinery. D. Frisbie & Co., New Haven, Conn. 

Wanted.— Second-hand Gun Stocking, and other Gun 
Machinery. Address V, A. King, Lock Box 81, New 
Haven, Conn. 

Bound Volumes of the Scientific American.— I have 
on hand about 200 bound volumes of the Scientific Amer- 
ican, which I will sell (singly or together) at $1 each, to 
be sent by express. See advertisement on page 158. 
John Edwards, P. O. Box 773, N. Y. 

Wanted.— A strictly reliable Manufacturing Company 
to take charge of manufacture and sale of Lempert's 
Faucet— see Scientific American of Dec. 8, 1877— or pur- 
chaser for Patent Rights. W. S. Lempert, Fort Davis, 
Texas. 

For Boult's Paneling, Moulding, and Dovetailing Ma- 
chine, and other wood-working machinery, address B.C. 
Machinery Co., Battle Creek, Mich. • 

Chester Steel Castings Co. make castings for heavy 
gearing, and Hydraulic Cylinders where great strength 
is required. See their advertisement, page 158. 

Patent Scroll and Band Saws, Best and cheapest in 
use. Cordesman, Egan & Co., Cincinnati, O. 

Diamond Planers. J . Dickinson, 6 4 Nassau St, , N , Y. 

Lansdell's Steam Siphon pumps sandy and gritty wa- 
ter as easily as clean. Leng & Ogden, 212 Pearl St., N . Y. 

Silver Solder and small Tubing. John Holland, Cin- 
cinnati, Manufacturer of Gold Pens and Pencil Cases. 

Self-Feeding Upright Drilling Machine, of superior 
construction; drills holes f rom ^ to ^ inch in diam- 
eter. Pratt & Whitney Company, Hartford, Conn. 

The Turbine Wheel madeby Risdon & Co., Mt. Holly, 
N. J., gave the best results at Centennial test. 

Vertical Scientific Grain Mills. A.W.Straub &Co.,Phila. 
Vertical & Yacht Engines. N.W.Twi8s,New Haven,Ct. 

Corliss Engine Builders, with Wetherill's improve- 
ments. Engineers, Machinists, Iron Founders, and Boiler 
Makers. Robt. Wetherlll & Co., Chester, Pa. 

Blake's Belt Studs. The moat durable fastening for 
rubber and leather belts. Greene, Tweed & Co., N. Y. 

Hand Fire Engines, Lift and Force Pumps for fire 
and all other purposes. Address Rumsey & Co., Seneca 
Falls, N.Y. .U.S.A. 

Polishing Supplies of all kinds. Wah-us Leather 
Wheels, all sizes and shapes. Greene, Tw'eed & Co., N.Y. 




(I) T. C. asks: 1. Is the Trouve moist bat- 
tery to be used on a closed circuit like the bluestone 
batteries, or an open one? A. It may be used with al- 
most equal advantage for either. 2. Does it require 
renewing? A. It has of course to be renewed at pe- 
riods of time dependent upon the amount of use. It is 
called a constant battery to distinguish it from batter- 
ies which require more attention. 

(3) A. B. C. asks: Is there anything manu- 
factured or patented to prevent cellars or basements 
from being flooded with water? A. There are many 
devices. The inclined heavy brass gate valve may an- 
swer your purpose. Several patents relating to this 
subject have recently been issued. 

(3) J. D. B. wishes to know how to make 
a dry pit for his elevator. He has used a plank 
box without success. A. Pump out the box as dry 
as possible and calk the joints with strips of cotton 
cloth saturated with lead paint. If this should not 
succeed, construct the pit of brick, line it with several 
coats of asphaltic cement, and then lay a course or so 
of brick in the bottom to keep the asphalt in place. 

(4) C. H. M. asks: 1. What is the advan- 
tage of using two sizes of wire in the same helix; does 
combining the two increase the inductive power? A. 
No; both helices or spools are wound in the same di- 
rection. Two sizes of wire are seldom used in con- 
structing an ordinary helix or coil, such as is used on a 
simple electro-magnet. The induction coil, such as is 
used for giving shocks by electro-magnetism, consists 
of two coils, one of coarse wire, called the primary 
coil, which is connected with the battery, and the other 
of fine wire, each end of which is connected with a 
hand of the person for the purpose of giving shocks of 
electricity, produced in it by induction from the pri- 
mary coil and its iron core. 3, What is the formula or 
proportional law between the size and character of the 
helix as compared with the magnet upon which it is 
placed in order to obtain the greatest inductive power? 
For instance, suppose a cylindrical magnet 6 inches 
long and 1 inch diameter, what should be the diameter 
of the helix to obtain the maximum induction? A. In 
the case you suppose, the diameter of the helix or spool 
should be about 3 inches; that is, the diameter of the 
core should be about % of the diameter of the spool, 
and, conversely, the diameter of the spool should be 
about three times the diameter of the core, 

(5) W. M. L. writes: 1. How can I proper- 
ly charge a large permanent magnet of horseshoe 
shape? I made one 2 feet 6 inches long, of three 
thicknesses of % inch steel, 2J^ inches wide. I tem- 
pered the ends hard, and wound it with covered copper 
wire; but could not magnetize it with 30 cups of bat- 
tery any more than if I had simply rubbed it on an- 
other magnet. A. To properly charge a magnet of the 
size you describe would require the use of a very pow- 
erful battery and electro-magnet, on the poles of which 
the steel to be magnetized would have to be laid in 
such a manner that the magnetic circuit would be com- 
pleted through it. 2. How many parts should a magnet 
of this size have? A. It should be built of layers of 
steel ^g of an inch thftk. 

(6) J. J. T. asks: "Will an iron ball roll 
down an incline in a vacuum faster than in the air? A, 
Yes. 

Which is the better plunger pump, a horizontal or 
vertical one? A. The vertical pump is generally pre- 
ferred in cases where it Is worked Uy hand, but the 
question of preference is based almost entirely on the 
circumstances under which the pump is to be used, 

(7) C. W. W. asks: How can I make a per- 
manent magnet with a horseshoe magnet? A. If you 
wish to make a hardened steel bar magnetic, draw 
one end several times in one direction, over one pole of 
the horseshoe magnet, and draw the other end of the 
bar in a similar manner over the other pole of the horse- 
shoe magnet. 

(8) C. B. asks: What is the proper name 
for those brass or wood slide blocks which are set in a 
crosshead and work on guides? A. They are generally 
indicated by the name you mention. 

What is meant by "wire drawing?" A. Reducing 
the diameter of wire by " drawing " or pulling it 
through a hole of less diameter than its own diameter. 

(9) F. S. T. asks: What will be the simplest 

mode of constructing a short telephone line, of 50 rods 
or less, and how should the wire be insulated? A, 
Glass is the material most generally used for this pur- 
pose. You can insulate your main line by supporting 
it on the ordinary glass insulators which are in use on 
most telegraph lines, or you may improvise an Insulator 
by using the necks of broken bottles mounted on hard 
wooden pins, driven into the poles or trees, and secur- 
ing the main line to each bottle neck in succession, by 
means of a short piece of wire twisted tightly around 
the bottle neck and the main line. 

(10) A. J. H. — The eggs you send are those 

of the common bark louse of the apple tree (Aspididi- 
otus conchiformis). The female is shaped like an oyster 
shell. The males are broad, with wide wings and a 
central appendage, but without the usual caudal fila- 
ments. The puparium has a double shield. The in- 
sects do great injury to the trees. . Consult HilPs 
*' Insects Injurious to Vegetation," and Packard's 
" Study of Insects," pp. 538-31. 

(II) C. J. W. asks : Is there any stibstance 

which, applied to silk or paper, will form a nearly per- 
fect non-conductor of magnetism when placed between 
a permanent magnet and a pieceof soft iron? A. No. 

(12) W. S. D. asks: 1. Will the telephone 

work on a telegraph wire having 2 sounders on, with 
different sized magnets ? A. Yes. 2. How many cells 
of a gravity battery will be required to work 4 sound- 
ers on a telegraph line 300 feet long? A. About 3 cells. 
8, Will a lightning rod make a good ground wire? 



A. Tha-t will depend on the size and conductivity of 
its earth; connection. 4. Does it require more battery 
power to operate sounders of a different number of 
ohms? A- Yes. 

(13) L. H. M. asks: Will it be practicable 
to make an electrophorus by pouring ordinary sealing 
wax into a 12 inch tin piate with raised margin, and 
using a tin disk with insulating handle for the movable 
plate? A. Yes, but the diameter of the tin disk must 
be less than the diameter of the other plate. 

(14) D. F. H. asks: Can I, by running 

wires from my house to the shop, a distance of about 125 
feet, light the fire under the boiler at the shop by elec- 
tricity from the house, using a fuse like those used for 
blasting? A. Yes, although some combustible sub- 
stance would have to be used in connection with the 
fuse, as the fiash p roduced by it would be perhaps too 
sudden to light the shavings or paper used in kindling 
the fire. A mixture of phosphorus and sulphur would 
no doubt answer the purpose if used with care, to pre- 
vent accidents. 

(15) H. C. B. writes: 1. I am informed that, 

whereabattery is used on a Bell telephone line, con- 
necting the wrong pole of the battery with the tele- 
phone will weaken and eventually destroy the power of 
the magnet even where the telephone is only let into 
the line when in actual nse. K this is so, what is the 
proper way to connect a line from a Callaud battery 
through the *' vox" telephone? A. Connect the bat- 
tery so that the passage of its current through the 
spool of the telephone magnet will tend to increase its 
magnetism, as may be seen by the variation of a mag- 
netic needle placed in its vicinity. 2. For an ordinary 
telegraph line, 1 to 5 miles in length (ground circuit), 
containing from two to six 5 inch electrical bells, what 
would be the proper resistance for the bell magnets? 
A. About 12 ohms each. 8. About how much Callaud 
battery would be required to work the bells well for 
signaling by single stroke? A. About 30 cups. 4. 
Could they be worked properly on a line 15 miles long 
without local battery and relay? A. Not properly, as it 
would be expensive to use such a large main battery as 
would then be required, 

(16) J. E. M: writes: 1. I have seen the 
description of a condenser (for induction coils) in the 
SoiEKTiFio Ambrioan for November 25, 1876, vol. 35, 
No. 32. Will you tell me if one made of 30 and 31 
sheets of foil ISinches x 8 inches would be a good pro- 
portion? My coil is made with 3 lbs. of No. 32 cotton 
covered wire well insulated for secondary , The coil 
works very wellnow, but I suppose a condenser would 
improve it, A. Yes. 3, Will you please tell me how 
the condenser is to be connected in the circuit with 
coil? A. Connect one terminal of the condenser with 
the commutator post of the coil, and the other terminal 
of the condenser wit-h the post that supports the vibra- 
ting armature, 

(17) L. D. asks: 1. How is a Smee battery 
made? A. It consists essentially of two plates of amal- 
gamated zinc, held by a metal clamp, so as to face 
each other, forming the negative pole of the battery; 
and a plate of platinum or silver, supported by an in- 
sulation, placed between the zinc plates forms the posi- 
tive pole. The exciting fluid consists of about 10 or 15 
parts of rain water to 1 part of sulphuric acid. 3. Is 
any change made in the battery when plating with 
gold, silver, nickel, etc, ? A. Not unless the plating is 
done on a very large scale. 3. Is it necessary to use 
pure metals for plating? A. It is best to have them 
pure in order to produce a given result. 4. Are the 
metals treated with anything before using? A. No, 

(18) A. C. K. says: Will the Scientific 

American kindly inform me whether there is any ar- 
rangemeiit,simple and inexpensive, whereby the peculiar 
exercise afforded by horseback riding may be obtained 
within doors? A, Perhaps some of our readers can 
make a suggestion in reply. 

(19) L. A. Q-. asks : 1. How can I make a tel- 
ephone? A. On the pole or poles of any form of elec- 
tro-magnet, of which the core consists of a bar, or XT- 
shaped permanent magnet, lay a small disk or sheet of 
very thin iron or common tin. Inclose the whole in a 
cardboard cone, the small end of which is open, and is 
placed in the ear so as to act as a speaking trumpet, to 
conveythe vibrations of the thin sheet of iron or tin, 
which faces it, to the drum of the ear. This completes 
one telephone, for one end of the line, and the other 
telephone, for the other end of the line, should be made 
just like it; and the wire which forms the electro-mag- 
net should be of the same diameter and length in one 
instrument as it is in the other. 2. How can I attach a 
telephone to a telegraph wire 8 miles f rom anyofiace, 
so that I can readwhatgoes over the line? A. By tap- 
ping the main line; connect one end of a short piece 
of wire with the main line, and connect the other end 
of the short piece of wire with one binding post of the 
telephone, then connect the other binding post of the 
telephonewith the ground. 3. Can we use 3 telephones 
to converse with over 3 miles of railroad telegraph line? 
A. Yes. 

(30) J. L. 8. asks: What tool shall I use to 

pointNo. 10 wire to ^inch,with a taper of 1J4 inches? 
A. A properly shaped turning tool used in a slide rest 
set to the required angle will answer your purpose. 

(31) A. J. asks: 1 Can anything be added 
to sulphate of copper solution, which will cause the 
copper coating deposited on iron to retain its color 
when exposed to air? A. No. 2. How can iron be col- 
ored like copper? A. Beduce 3 ozs. of copper sul- 
phate to powder and dissolve it in a quart of hot water. 
Pickle the articles in dilute oil of vitriol or acid zinc 
chloride. 3. Please give me a recipe for bronzing iron. 
A. For an ordinary bronze, give the article a good coat- 
ing of copper, and while hot wash over it a little acetic 
acid very nearly neutralized with ammonium carbonate 
in the cold. 

(32) D..^. B. asks; Can the ordinary Bell 

telephone be used on a telegraph line without interfer- 
ing with, or being interrupted by, the regular telegraphic 
messages? A. There is an Inductive effect produced by 
the proximity of other telegraph lines running parallel 
With the telephone line, but this inductive effect may 



j not, except in some cases, he regarded as a radical in- 
! terf erence. Tour question may refer to tapping the 
main line (see answer to L. A. G ). In that case, our 
I answer is, no;, but the greater the resistance of the 
j wire on each telephone magnet, the less will be the in- 
terference with the Morse signals which are being trans- 
mitted over the line wMCh is thus tapped. 

(33) J. B. W. asks : Is there any process by 
which sandy soil may be cemented into a cheap fence? 
A. Hydraulic cement, good lime, tar, pitch, or resinous 
matters may be used, as in the preparation of artificial 
stone. The economy of a fence made in this way will, 
however, depend upon your interpretation of the word 
"cheap." 

(34) H. S. asks: How can I remove ink 
stains or blots from paper? A. If the paper is not 
tinted use hydrochloric acid (chemically pure) applied 
repeatedly on clean blotting paper and absorbed by a 
little fine, dry pipe clay. If otherwise, you had better 
not attempt the removal. Use moist blotting paper to 
remove traces of acid. 

(35) K. W. M. asks: 1. What is the best 
method of tempering cast steel bars? A. Heat them to 
a red heat and quench them until cold in water at 
about GO** Fah.; then polish a small part of the surface 
and reheat until the required temper color appears. 2. 
How are steel trap springs tempered? A. They are 
heated to a cherry red heat and cooled in water; then re- 
heated in a mixture of oil and tallow in equal quantities; 
when this substance blazes freely on the springs they 
are allowed to cool off in the air. 3. Can malleable iron 
be welded to cast steel? A. We think not. 

(36) S. W. F. writes: I see it stated that 

the temperature for hatching hens' eggs should be 
140° Fah. Is that correct? A. Probably 104^' is 
meant. 

In winding an electro-magnet with uncovered copper 
wire, if cotton twine of the same size as the wire be 
wound with it at each turn, and a piece of silk be 
placed between the layers so as to keep the several 
parts of the wire from contact, will the insulation be 
sufficient? A. By winding the wire in the manner de- 
scribed, it would be well insulated, but the magnetic 
effect would not be so good, as you would not be able 
to wind as much Wire in a given space as you could if 
the wire was covered with silk or cotton. 

(37) A. J. W. writes, in answer to J. A.O., 
(48X February 16: I run my cotton press with a pair of 
friction wheels. The driver on the main counter is 4 
feet, the one on press shaft 3 feet, both 8 inch face, the 
latter covered with a gum belt and thrown in contact 
with driver by a lever moving a sliding timber on which 
the press shaft box is fixed. It works well. 

The same correspondent, referring to H. & T.'s in- 
quiry as to the removal of soot from the top of boilers 
arched over with brick, makes the following sugges- 
tions: Let in a small steam pipe at the rear end of the 
boilers; put on a globe valve; attach a piece of steam 
hose and nozzle; fit a wooden lever to turn on the 
steam. By this arrangement the soot under the arches 
may be blown out during or after work. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated : 

A. G. P.— No. 1 is a rich silver-lead ore— atgentif er- 
ous galena. No. 2 contains iron sulphide, galena, and 
antimony sulphide.— J. C. W.— Impure fire clay, con-* 
talning much organic m atter. Worth about $1 per ton 
in this city. — F. M. H.— It is homstone.— A. J.— The 
sample contains a notable quantity of argillaceous 
matter, but will answer well in mixture for some vari- 
eties of glass. It could probably be Improved by 
washing.— S. R. R.— No. 1 is a very fine variety of sili- 
cious sand, of some value for common glass making as 
a flux In, certain metallurgical operations, for artificial 
stone, etc. The clay (No. 3) contains too much sill- 
clous matter to be of especial value.— F. O. P. — It is 
partially decomposed marcarite In ferruginous clay.— 
J. A. U.— All four samples are metalliferous. The , 
veins represented by Nos. 1 and 3 should be examined, 

HINTS TO CORRESPONDENTS. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries fail to appear should 
repeat them. If not then published, they may conclude 
that, for good reasons, the Editor d-ecllnes them. The 
address of the writer should always be given. 

Inquiries relating to patents, or to the patentability 
of inventions, assignments, etc., will not be published 
here. All such questions, when initials only are given, 
are thrown Into the waste basket, as It would fill half of 
our paper to print them all; but we generally take pleas- 
ure in answering briefly by mail, If the writer's address 
is given. 



OPFICIAIi. 

INDEX OF INVENTIONS 

POR WHICH 

Letters Patent of tbe ITnlted States nrere 
Granted In tbe AVeelc Ending 

January 29, 1878, 

AND EACH BEARINa THAT DATE. 

[Those marked (r) are reissued patents.*] 

A complete copy of any patent in the annexed list, 
including both the specifications and drawings, will he 
furnished from this ofilce for one dollar. In ordering, 
please state the number and date of the patent desired, 
and remit to Munn & Co,. 37 Paris Row, New rorlc city. 

Air, compressing, J. P. Frizell 199,819 

Amalgamator, Le Clero & Gachot ;... 199,724 

Anchor, A. A. Stimson 199,874 

Animal-feeding device, E. Sterzing 199,872 

Animal trap, A . H. Barber ,. 199,775 

Aile boi, J. Blakeley 199,613 

Bad holder, A. 1. Hatfield 199,705 

Bale-band tightener, Bull & Koch 199,617 

Bale tie, Andrews 4 Kdwards 199.678 

Bale tie, S.J. Chapmaa 199.788 
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Qaretlfi,'!7,P,i*n^a. ....... — ....•: ■ iw.T^ 

B&S tma. Are eaoape, J. G. BiHDflt ..../..,. ,t. ,,:. . IW.^fl 
Bell aiarm. C. W. Holtzer 19D,; 



Lampchlnmor. H, S. Fifleltl \Wfia 

Lamp eitLnKUlsher, C. W, &f)ale 199,TS4 

Latch, J. L. Moesta ._. 199,853 



Blacksmith '8 machine, A . Pirch '. 199,741 

Boiler, C. Shaw 199,868 

Boiler, C. Tyson(r) 8,062 

Boilers, safety attaehmeut. G. W. Smith. -199.751 

Bolt,W. F. Hyatt, 199,832 

Bolt-threaaingmaohine,0. P. Briggs. ;..... 199,686 

Boot and shoe heel, J. Dalton 199,801 

Boot ana shoe insole. Mattocks & Wise 199,843 

Boot ana shoe machinery, H.Hubel 199,714 

Boot ana shoe machinery, H . O. Cheney 199,790 

Boot ana shoe tool, B, Scopes 199,749 

Bottle stopper, P. W.Perry (r) 8,061 

BottUng machine, J. G. Wolf .' 199,888 

Box,'h. C. Stone 199,»r6 

Brake-Block hoiaer, J . Leutzinger : 199,7M 

Broitw, J, B, Geyser .....,...,.:.....,......;... 199(822 

Buckle, W. P. Osborne . 199,856 

Buggy top, Hopkins & Stebbtns 199,829 

Burial case, M. M. &Q. Hersman 199,708 

Butter shaper, W. H. & T. Dulaney 199,697 

Butt»n, etc., W. A. L. Miller 199,850 

Calenaar, W. W. Watson,. ,. ■■■■ 199,764 

Calenaar ana clamp, J. W. C oUins 199,796 

Can, metal, G. Browne 199,616 

Car coupling, A. L. Miller 199,658 

Car, aumping, M. VanWormer 199,761 

Car starter, H. schreiner 199,665 

Car, steam street, E. P. Vaux 199,763 

Car, stock, A. Nicolassen 199,855 

Car winaow aeflector, D. M. Bverstine 199,680 

Carbureter. J. Bradley 199,781 

Carpet cleaner, P. 0. Walker 199,880 

Carpet sweeper, M. R. Bissell 199,612 

Carpet sweeper, B. Piger 199,633 

Carriage clip iron, J. W . Anderson 199,679 

Carriage curtain loop, G. L. Cranaal 199,798 

Carriage top, D. W. Hazeltine 199,706 

Cartriage, Jones & Marston 199,717 

Cattle tie, J.B. Littleflela 199,653 

Chair bottom, S. Green 199,824 

Chair, electro-galvanic, S . C . Pratt 199,663 

Chair, tilting, H. Parry 199,857 

Churn aash, reciprocating, W . W. Primm 199,742 

Churn aashers, J. H. Lawrence 199,836 

Churns, J, MoAn^spey , , • 199,657 

Cigar box,.L. Kaufmann 199,719 

Clock, B^ J. & W. B.'naTies.,... l!»e,8M 

Clothes drier, J. K . Miller ...■...;, „ ,. 199,781 

Clothes po'uiiaer, M. P. ColVin 199.693 

Collars ana ouff^.G. Boiley 199;615 

Column, fireproof , P.B.Wight.....,.,:....,...,.. 199,887 

Cooker, feea.W. H.Wbittier 199,768 

Cooking apparatus, C, B. Tapner '. I99.*r57 

Cork extractor. ?". Trter :....., ; . , 199,760 

Cornpcrpp6r,l.Toat ...;....: ,...., 199,770 

Cornsheller, C.B. Bead ..i. :,.;., ",7..".,... •■; 199,744 

Corn Etilk (Mtter, aarfc & HeoMI. .;,... .. ........ 109,691 

Cranberry picker. Halt * Crowell ..:..,... IW.TOi 

Cranbefryjsiqker, D; Ltimbert, 199.738 

Crucible, W. L. Glorieux. 199,833 

Cultivator, L..Anthoine Ifi9,680 

Cultivator, S.H..Porii„.. '. '.., W,m 

Cultivator. M, G. Graham 199,701 

Curtain fliture, F. C . 'd, MbKbt. . . ... 199,729 

CylinaferS, ftwteillDK heads in, P. B: CSark.... 199,794 

Dental engine, W. G. A, Bonwill 199,779 

Dental arill, C. Poor (r) 8,065 

Derrick, T.Powell 199^660 

Dish, coveted, S. W. Babbitt 199,772 

Dish washer, B. S. Hampton 199,704 

Doors, etc., fastening, H. Bergman 199,685 

Doors, J. Springer.. 199,871 

Drawers for bureaus, C . Harris 199,825 

DrawiQg heads, C. A. Tabor 199,878 



^^f?rtts««ils. 



Bellows, p. M.McCrory . 199,848 I Lavatory apparatus, D. Weill gton 199,765 

- Lock for freight cars, F. J. Hoyt •.....■... 199,713 

Locomotives, traction device, R. Werdermann . . 199,885 

Locomotives, alarm for, Simpson & Kimball 199,867 

Lubricating compound, R. J. Chard 199,789 

Lubricator, S. Reid 199,745 

Mangle H. Alters 199,677 

Medical powders, putting up, W . B. Heeren 199,645 

Medicinal agents, pad for, B. H. Plagg 199,818 

Mill feeding apparatus, D . P. Sulouff 199,877 

Millstone dressing device, B. Lytic 199,840 

Millstone dressing machine, R. Lytic 199,839 

Millstoneexhaust,D. Brubaker 199,688 

Mosqnito bar, portable, A. A. Cowing 199,695 

' Nail machine, cut, J. W . Chewning, Jr 199,791 

Needle, weaving, H.Ball..- 199,774 

Nut lock, Landeker & Laird 199,834 

Oil cloth, machine for rubbing, A. E. Snow 199,753 

Ointment, C. J. Beattie lOg.CSi 

Organ stop action, W. H. Clarke.. IM.'raS 

Fa(*lng case, W.Jordan 199,718 

I Packing, steam, J. Johnson 199,833 

' Painting barrels, M. L. Deering 199,623 

Paperdish, H. L. E. Wolf 199,675 

Paper pillowsham, L. A. Weed 199,881 

Paper, incombustible, O. Mayo 199,656 

Pen, fountain, A. T. Cross 199,621 

Percentage, calculating, J. L. Knight 199,721 

■ Pianoforte, B.Gabler - 199,635 

Pianoforte action, J. Brinsmead: 199,687 

Pipe and hose coupling, S. a. Brumbaugh 199,784 

Plaiting machine, C. Pichter.... 199,813 

Planter, corn. Brown & Houston 199,783 

Plow, D. P. Ferguson 199,812 

Plow, A. Newsom 199,736 

Plow, A. Sipe ,..:..,...... 199,750 

Plow, H. L. Daniels 199,622 

Plow, B. C. Budd ., 199,689 

iPlow, S. B. Drake,.:....: 199,626 

Plow wheel attachment, H. Gale 199,636 

Pocket book frame, O. Blust .:, 199,778 

Powder for cannons, T T. S . Laidley 199,723 

Pulley, P. Medart- ! 199,848 

Pump, P. A. Clark. 199,792 

Pump, A. Noteman 199,737 

Punch for cutting letters, J. A. Hitter, Jr 199,710 

Punch for metal, S. H. Jenkins 199,715 

, Radiator, W. P. Cunningham...; 199,799 

Rail joint, Morris & Gregory (r) 8,059 

Raker and loader, W. W.Dean 199,805 

Ribbon block, T . Hagerty 199,641 

Rule and gauge, D. L.Densmore 199,807 

I Saccharine matters from air, B .K. Richards 199,864 

Sails, T. Petersen ,. 199,789 

Saw, J. P. Milligan 199,851, 199,863 

Saw mill head block, E . H. Stearns . , 199,667 

Sawing machiue, R. McChesney ■.. 199,845 

Scale platform, P. Pa'irbanks 199,811 

Scales, C. Becker 199,776 

Scraper, J. Stubbs 199,766 

Screw cutting die, P. B. & P. O. Wells 199,673 

scrubbing machine, A. P. Stookley 199,875 

Seed dropper, J. T. Wright 199,889 

Sewer valve, J. Dikeman 199,696 

Sewing machine, A . Beck (r) 8,063 

Sewing machine, boot and shoe, C. Dancel 199,802 

Sewing machine, boot and shoe, J. S. Turner 199,759 

Shoe, T. J. Greenwood 199,639 

Skate, G. Klotz 199,720 

Skate, roller, B. Robinson 199,664 i 

Slate composition, H. Pattengell 199.859 

Spool box, G. Hanrington 199,644 

Spool rack, rope, Felix & Scharnweber 199,631 

Spring, carriage, J. W. &W. J. Hewitt 199,646 I 

Spring, door, A. W. Pierce 199.740 

Spring for vehicles, Evans &. Sparks 199,810 

8,087 

Springs, rubber cushion for vehicle, W. B. West, 199,886 

Sprinkler, H. G. Piske 199,816 

Square and bevel, I. J . Robinson (r) 8,058 

Stave dressing machine, H. H. Miller 199,180 j 

Steam condensing apparatus, £J. Burgin 199,786 , 

Steain generator, T. L. Jonw 199,648 

Steam generator, A. D. Brock 199,782 ' 

Stirrup suspender, L. F . Johnston 199,716 

■Stove and range grate, S. Smyth .- 199,752 

Stove, J. R. Walls 199,672 

Stove, coal oil, A. H. Underwood -. 199,671 

Stove,H. L. McAvoy 199,844 

Stove, W.Smith..... 199,870 

Stoveleg, P. S. Berry 199,777 

Stove leg, D. Walther 199,763 

Stove pipe adjuster, W.P.Cook 199,618 

Straw cutter, W. T. & D. J. Devault 199,808 

Suspender strap, L. Netzner 199,659 

Syringe, M . Mattson 199,643 

Telegraph, duplex, G. Smith 199,869 

Thill coupling, T. H. Pate 199,663 



InKlde Pbk4>. eacli tngertion - - -7 6 cenw a line. 
Back Page, each inaertionr *l,0O a Use 

Engravings may hmfi adveriisernenU at the same rate 
per Hne^by measwrement, as the letter press. Adver- 
ttsetiiait^ must be received at pitblication office as early 
as FHdait morning to appear in next issue. 




EVERY VARIETY OF 
Small Screws, Caps, Collars, 
Studs, etc.. made to order. 
fe. i^'OODlMAN, 

60 Sudbury St., Boston, Mass. 



Cases of 126 
movable let- 
ters, etc.,-with 



RUBBER TYPE! 

paratns, HhSO Tjvm^ti sample of Trpe ftDO. circular^ fie. 
Address ItUBBEH TYPE 00*, Mullet Creek, Ohio. 



NEW UNITED STATES GOVERNMENT 

Rules in Respect to Boilers, Boiler Inspection, Stamp- 
ttijfund Tealing of Boiler Plats^a^ Fini Apparfltns, ADd 
Boat Lowerfn;! Devices ftnd Life Preservers. Inatruc- 
tions to [nspcctwrEi, and Tests Of Boiler Material are to 
be made and recorded. Requirements in Construction 
of Boilers. The Law in full, with List of Aroroved Fire 
Extinguishing. Life Saving, and Boat-loworfng Appara- 
tus. Contained in Scientific American Supplement 
I No. 113. Pric e 10 cents. To be had at this oflBce and 
of all newsdealers. 



Family Soldering Casket. 

This is a full sized and use- 
ful set of tool El, conpisting' of 
flOltlcrinp copper. acr.aper,DOx: 
rosin, and bar solder, with 
directions. It will save many 
times its cost every year. 
PBICE 75 CENTS, POSTPAID. 
D. BRODIE, 283 Sixth Ave., N. Y. 




/fesi/y^r use u^ko kois or fih 



■ PLAN|^J„ . 






SToML. 



> a n o E^ f.( Si^Sr 

a. -DICKIE SQrPf- 

'- : 6 4 NASSAU %%"." 



Drill, <!0mj[. P. Fulghiuil.. 199,820 

Egg and fi-BiVcarrier, O. Eicklefsen 199,746 | Spring, locoinotive, J. Jenkin8(r) 

Bggtester, E. Halloway 199,643 

Electric tip, L. B. Heaton 199,837 

Enameling, P. G. & -W. F. Niedringhaus 199,735 

Engine, rotary steam, J. S. Hewitt 199,709 

Feather renovator, J. J. Bonney 199,614 

Fence, E. Hallett 199,642 

Fence, iron, J. Kinney 199,651 

Firearms, lock for, W. H. Baker 199,773 

Flrekindler, J.Beara 199,683 

Flue cleaner, O. B. Kendall 199,650 

Fountain, Gay & Follett .. . ;. 198,831 

Fountain, W. F . Cunningham i99,800- 

Fountain, H.G.Fiske" ''.. 199,638 

Furnacegrate.-W.J.AIlen..... :,...-.. I».6tr9 

Furnace grate bar, Henzel & liiebicli 199,707 

Furnace cla(oper regulator, -W. B. Cole 199,692 

Garbage receiver, J. C . Moore 199,734 

Gas burner, eieotrld attachment, A. W. Wright.... 199,676 

Gas, illuminating, L. Marks 199,654 

Gas lighter, J. B. Scattergooa 199,747 

Gate, M. S. &e. B. Anetin...... 199,631 



PORTABLE QUARI'Z HILL. 

(Hammond's Patent Cam.) 
MILL, HORSB-POWEE, AND PAN COMPLETE. 

The abov e is a cheap, first-class, complete 

«OLI> AND SILVER MILL 

that can betaken to any place where a man can walk, 
and then be made to run out bullion by hajid or horse 
power. Mills and rights of territories for sale. Apply to 
CUI-VBB & CO., Gallstoga, Napa Co., California, 



■ioHii £:mei-y Wftetls, Automatic KnKe Qilndcr* 
'i:jAtli6Cli«clcn,or&iirowiiidftimr*cturts, Mcd- 
fili k ULploBOM hy Ccut'l Com'n, Am. tmaL, i^aM. 
0. M. A. Am. Twljt Drill Ca, W<Hin««i«t. B. I. 



HOLLOW SPINDLE LATHE. 

Two sizes : 15 in., 1^ in. hole ; 18 in.,1)^ in. hole. Besides 
the most approved features of modern New England 
Tools, it has many new points of Walue , making it the 
best lathe ever offered for general use. 

HILL, CLARKE & CO., Machmery, Boston. 



SPA-NISH CEDA.R 

GIGAR'BOX LUMBER! 

Finisjied Ready, for Use. 

First Quality at 3?ic. Second Quality at354o. 

P0PLAR-l9t Quality at $15 per M. Feet! 3cl 

Quality at $13.50 per M. Feet. 

BVNSLmO AITD CABTAGE ADDITIONAL. 

Above prices will remain until advised. No order re- 
ceived for less than 1,000 feet. 

OEO. \fl. READ & CO., 

18« to 200 Lewis St., New York. 






Gate, D. McCurdy 199,847 j Thtll coupling, G. W. Wells 199,884 

Gate, M. W.Tucker 199,758 ; Tile machine, Horrocks & Stevens 199,712 

Gate, farm, J. Lepley 199,652 Tire tightener, B. S. Gibbs 199,700 

Glove, S. O. Parker; 199,738 ^ Tobacco marking frame, D. W. Do Forrest 199,624 , 

Grain binder, J.Garrard 199,637 , TobBceo pall, J- T. Emeriok 199,628] 

Gratndrier, G.Clark 199,793 Tobacco plugs, ftolsJilnftfMillep & Worley(r) 8,060 



feuioltts of loltaeMalaat cutei t 

I Catarrh, Asthma and all I 

' diseases of the Throat and 

/^nngs. Send for Circular. Sold by all Druggists. 

PRICE REDUCED TO ONE DOLLAR. 




NILES ENGINE 

SUITABLE FOB 

COTTON GINS, CORN MILLS, 
GRAIN ELEVATORS, 

FARMS & PLANTATIONS, 

PRINTING OFFICES, 

And for any purpose requiring an 
engine from 2 to 12 horse-power. 

Address NILES TOOL WORKS. 

Hamilton, Ohio. 



"OLD RELIABLE." TO KNOW ALL 
about the Best riiiuD for PaperMaliers, Tanners, Con- 
tractors, and for Irrigation, send for illustrated pamph- 
let, 78 pages. HEALD. SISCO & CO., BaldirtnBvllJe, S.T. 



Lowers 



StronjrP^^t&,7onrchoice,deUTere<lhyTnail fr()eof Costl 
At yaur door. Out N e it EI an d -fl ook o f ^4 y« eire' ex- 

fterience Bent f ree>ipi ( A direction a f orrn Uan of over 1 200 j 
jest TArieUas, dii Unnia I Trmda I. Larjjest assortment, 
XAi\epriCi9. Alllabt:lr.d. Satisfa-ctiimaninfred, €tRDfleB*| 
all named, ft I ; 1 3 fflr » 2 » HOOPK S , BKOTHEa A 
THOMAS, Oh^TTT HUl Wi — ~ 



m 



ieSf'West Cheatet^.Pa. 



I 



STEAiri i:NGlNF§. 

We build the best Portable or Farm Engines in the 
world. More power with less water and fuel than any 
others. Low prices. We have th&largest line of Engine 
Patterns in the U. S. Forslgii. correspondence solicited. 
TAYLOK M'F'G CO., Westminster, Md., Successors to 
Utica Steain Engine Co., formerly Wood & Mann, of 
Utica, IJ. T. Good, responsible Agents wanted in terri- 
tory not taken. 

SAFETY POWER! 

Practically impossible to ex- 
plode. Tested to 300 lbs. pressure 
per square inch. 2-Horse Power, 
$150, 3 to 4H P.,S*250. Also. 
Stationary Engines and boilers, and 
Spark Arresting Portable Eu- 
g:iues for plantation use. Sendfor 
our circular. Discount to the trade. 



EUREKA 




B. 



W. PAYNE & SONS, 

CornlDK, N. V. 



BONE MILLS. 

The best in the world. 5 sizes, adapted perfectly for ' 
Crushing and Grinding Minerals and all hard substances. 
Grinding surfaces quickly and cheaply renewed. Send 
for descriptive pamphlet. 

BAVGH & SONS, 

PHIl,AnEI-PHIA, PA. 



Grain-scouring apparatus, G. E. Throop 199,670 

Grain separator, P. G. Shepard 199,666 

Grain toller, L. C. Breckson 199,629 

Grinding machine, A. Jelinek 199,641 

Grindstones, knife attachment, G.A.Wh tney. ... 199,674 
Hammer and hasher, Longsworth 4 Tannehill ... 169,838 

Handle, lifting, N. Hayden 199,826 

Harrow and roller, W. M . Stehley 199,755 

Harvester cut-off, A. L. & B. C. Long 199,727 

Harreater, J, P. Maull 199,665 

Haycutter, J. Weichhart 199,882 

'Heater, J. P. Dauth .... 199,803 

Hobby horse, Hobbs & Hunting 

Horse power, J, C. Randall 199, 

Horae power chain, M. Williams. 199,769 



mM3 

199,767 
199,817 
199,863 
199,890 



Horses, administering balls to, J. Middleditch. 

Horseshoe, R. B". Hugunln 

Horseshoe nails, G. B. Whitney 

Hose reel, H. G. Fiske 

Hub, wheel, B. D. & O. B. Reynolds 

Hydrant valre, D. Znem 

Indicator, speed, W. S.Bates 199,682 

Ink, writing, G. A. Wells 199,883 

Insects, destroying, T, P. Bingham 199,611 

Insects, destroying, M. Moore 199,733 

Intrenching tool, J. L. Buskett 199,787 

Jail cell, J. S.Thomas 199,879 

Jar and can, milk, G. H. Lester 199,887 ; 

Journal bearing, J . Sweeney 199,669 ' 

Knife and fork handle, T. S, Bansom 199,743 

KnUe, W.T. Whltehouse.... 199.766 

Knife, Singleton & Priestman 199,868 

Knob extension, A. E. Young ..'... 199,771 I 

Lamp, G. F. Geer 199,699 I 

Lamp, B, B. Schneider (r) 8,066, 8,081 , 



Torpedo b^at, W. H. Mallory. i. I99,Ml 

Toy, Pattberg & Gaertner 199,868 

Trace carrier, C. C. Schwaner.,... 199,748 

Tumbling barrel, Coonley & Graham. 199,797 

Umbrella, runner, A . Good ,. 199,688 

Underwear, C. L. Bradley 199,780 

Valve, faucet, O . Collier 199,694 

Valve, plgton, W. C. Ross 199,866 

Valve, stop, J. F. Fifleld 199,814 

Varnishing machine, T. B.Dooley... ...:.. ...... 199,625 

Ventilator, B. P. Corby 199,619, 199,620 

Vinegar generator, J. B. Netscher 199,854 

J^'Sl Wagon coupling, W.B. Porter 199,860 

'"" °°" Wagon running gear, ^.. 3. Beach 199,610 

Wagons, netting for unloading, T. Powell 199.661 

Warping machines, J.B. Greenhalgh 199,702 

Washing machine. boiler, J. P. LeGrange 199,722 

Watch case spring, J. Laurent 199,835 

Watch crown, Milne & Jourdain. 



P' 



lOOT POWEB.TENOWING MACHINES FOR SAlJli 



By 



S.<3. HILLS, 78 Chambers St., New Ttffk. 

FOR HEW ILLUSTRATED CATALOGUE OF yoOT 
Lathes, ScroUSiws, Small SteamEngines and Amateurs' 
Tools, send stamp to Chase & Woodman, Newark, N. J. 



National Fret-Sawing A§§ociation. 

Become a member. See benefits. Saws, wooils, patterns, 
etc., at flrat cost. Patterns exchanged, and Instructions 
forwarded fi-ee. A mipy of the " Fret s^aw " mailed each 
month free. Send atidrc^sa, with atamn. and piro*ioeetus 
will be forwarded. NATIONAL FRET-SAWIKQ AS- 
SOCIATION, New England OfBce, Meriden, Ct. 



FOE BEST 

GAUGE 

COCK 
& FLUE 
CLEANER 



Steel Name Stamos. 



N. T. STENCIL WOKKS, 87 Sassau St., S. Y. 



Wood-Working Machinery, 

Such as Woodworth Planing, Tonguing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and 
Re-Saw Machines, and Wood-Working Machinery gene- 
rally. Manufactured by 

Wri'HERBY. RUGG & RICHARDSON, 

36 SalisT^urv Street, Worcester Mass. 
(Shop formerly occupied by E. BALL & CO.) 



llflilTrn Men in each State for the Detective 

llnW I lU Service and to report crime. Pay 
liberal. Inclose stamp, and address AMERiCjiN and 
European Secret Service Co., Cincinnati, Ohio. 



Water, a6-aerat.ng, B. Burgin 199,785 liHECKl M" S uO'i 



Water closet bowl, J. L. Hutchinson 199,f 

Water closet slop safe, J. Demarest 199,806 

Waterwheel, turbine, R. M.Stewart..., 199,873 

Well boring matsbltie, Haas & Manning 199.640 

Wells, po*l.?h red adjuster for oil, A. M. Kleckner, 199,809 

Wheat Bteaming apparatus, J. Burkholder 199,690 

Wheel, car, G. W. Eddy 199,627 

Wheel, sand guard, Stewart & Parker 199,668 

Wheelbarrow, W. Bckert 199,698 

Windows, device for operating, 3 . Kelly 199,649 

Wrench.J. McLaren (t).. 8,064 

[A copy-ptivny oJ tlio ^boy.e patents may be had by 
remitting oiiB doUar td.MtrKS Jt Co . , 37 Park Row, New 
York olty.] 



Limited, 
ERIE, PA 




A FOUtroBT, MACmNE SHOP,' AND 

Machinery for sale, situated at the junction of two rail- 
roads in Illinois. The machinery is first-class and must 
be sold, as the present owners are in an entirely "different 
line of business, Ac^dre»s 

GEORGE RHEA, Camp Point, Illinois. 

A practical machinist, with $1,000 capital, desirous of 
aecurfne an active purtnt^ra^ilp in an established and 
proflt^hle manufacturing busijieaftdoachines secured by 
TnlHftMe letters p&tentji will d» well to address 
"I&LW.," JOURNAL OffffiCB, Boston. ThisU a bonaMe 



THB 

^tmixixt ^mtxitm. 

The DIost PopDiar Seientifie Paper in the World. 
THIRTY-THIRD YEAR. 

Only $3>20a Year including Postage. Weekly* 
5^ Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in The Scientipic 
American a popular resiMne of the best sclent flc in- 
formation of the day ; and it is the aim of the publisher 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress In 
every community where it circulates. ^ 

Terms of Subscription.— One copy of The Scien- 
tipic American will be sent for one yea/r-52 numbers- 
postage prepaid, to any subscriber in the United States 
or Cafiada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of ThbScientipic Ameri- 
can will be supplied gratia for every eliib of Jive subscribers 
at $3.20 each; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of The Scientific American and one copy 
of The Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
UnitedStates or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc ., payable to 

MUNN &, CO., 

37 Park Row, New York. 

The Postal Union.— Under the facilities of the 
Postal Union, the Scientific American is now sent by 
post direct from New York, with regularity, to subscrib- 
ers in Great Britain, India, Australia, and all other 
British colonies; to France, Austria, Belgium, Germany, 
Russia, and all other European States ; Japan, Brazil. 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada CTccepted, 
$4, gold, for Scientific American, l year; $9, gold, for 
both Scientific American and Supplement for 1 
year. This includes postage, which we pay. Remit by 
postal order or draft to order of Muaa ^ Co.,3T Park 
Row, New York. 
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The BclntUo i&utriun Btttuelr S«Mau«ili TMi Work. 
TENTH EDIl<ION*. 

Allen's Useful Companion 

AETIFICEE'S ASSISTANT. 

SiZB 8}^ X % IHCHZB. C0NTA.TN8 700 PaOBS, 300 ItLVSTBVIIONS AND 

Diagrams. Thousands c; Valuable Fobhdlab and Rbcspeb. 
The Scientific Amebican says of this work : 

"7%ts ia undovhtedly the cheapest work of the kind ev*r puhHshed. 
*' Jt contains IW pagea of closely arranged matter, 3%e author and 
*' compiler has covered very extensive ground, and the recipes and in- 
" structions are carried down t.o the latest date." 

Among the multitude of subjects of which It treats, will be found 
ibe following: Telegr^hy, of which It Is a perfect self-instructor^ 
teaching the constructioa, manipvlation and maoagement of Instru- 
ments, Batteriesj Wires, &c,f Reading by sound, The Learner's lu- 
itniinebt, liow Lo leani telegraphy at home In a short time. One 
Hundred pni F(fi,waluable Mechanical Movements, Illustrated and, 
EsplnlT3*d, i 11 rormaUon foncern [ni» li^atfuls; how to obtain them. 
Tuning ihaTlttivofol-te, OrgJinj >tt; r4>dC'Lin , A complete self-instructnr, 
Wakbdnatldgh the whole process of manufacture in detail. Watch- 
makers' Train Tables. Directionsfor the construction an d management 
of ED^lnes, Boilers, Gauges, Valves, Ac. Duties of Engineers. Ce- 
menti for Steam work. Composition BoilerCovering,Steampacking, 
SL-a3*psvflLtFilii'ej, Polish'for bright work; Useful bints for Millers 
and AJJItwriKhU ; Saw Mills anj] Shingle Machines, Rules for speed 
of Wheels, Pulleys, Drums, Circular Saws, Ac; Saw filing, full 
directions; Mending Broken Saws, Shaiting, Belting; GearCutting^ 
Bevel Gears, Friction Paper Pulleys, Screw work. Planing, Boring, 
Turning, Finishing, &c. ; Making and Tempering Railway and Car- 
riage Springs, Saws, Axles, Steel Ploughs. Files, Taps, Reamers, Cold 
■ChlitlJ;, Marble and Stone Cutters' Tools, Stone Drills, Dies, Mill 
Picks. Ed^e Tools, Scissors, Razors, Scvtbes, Gun Lock Springs, 
Watcn Sprmgs ; Emery Wheels, different kinds; Tempering Liquids, 7 
kinds.; Metallic Tempering Bath ; Case Hardening, 6 ways ; to Restore 
Burnt Steel, 4 ways ; Annealing Steel, Ac. To toughen and improve 
poor Steel and Iron; to Reduce Oxides; Alloys for Gold, Silver, 
Brass, Bronze, Germtin Silver,&c., 350 kinds ; Solders, 75 kinds; 100 
Compositions lor Locomotive:, Organ Pipes, Pumps, Telescopes, Plated 
Goods, Gongs, Cymbals, Metals, &c., &c. ; Sti receipts for Tinning, 
Blueing, Galvanizing, Coppering, Brassing, Zincing, and Enameling 
pnpietals ; IT receipts for Bronzes, Dipping Acids, Lacquers, Paints, 
Japitit, Ac, for metal work. Bronze Powder, 9 kinds. 24 receipts for 
CoJolJDj^, Gilding and FJitlug; 375 very valuable receipts for Watch,,, 
Cbfono eter. Clock and JeivJlrywork. Over luOOreliable processei 
for Iron, Steel, Saw, Tube, Chain, Anvil, Sewing Machine, Gas fixture, 
and Fire-arm Manufacturers, Master Mechanics, Machinists, Engi- 
neers, Blacksmiths, Horseshpers, Carriage Makers, Iron, Brass, Type 
and Bell Founders, Pattern MakfiH. Kefinfn, Gunsmiths, Cutlers, 
Millwrights, Coppersmiths, Gas and SleEim Fitters, Plumbers, Marble 
workers. Opticians, Die sinkers. Stencil cutters, &9, Glass, Glass 
StALnlng, Elcliintr, llnd Cbinfc D«:«nttioR|.&D rE^^eipts. To <Tlid Glata 
Si^nt. £ WBys: gtAini ibr Wood, Folfihtfl^ Wood ALIlq^, Oil f<'Lc]tt«H, 
IQO tinder £06 recelpli ityr Hi>UK, SE|;n>Sh1(>, Carririge t-fid Omamcnuf 
I^[Dtcn, Grain ert^ C^I^Enent And Mtulcal lB«trumi:n£ MAk«r»n GEldcn, 
Carvers, Polishers, Picture Frame Dealers, Varnishers,Slucco Workers, 
Ac. ; 40 receipts for Cement and Glue. 60 racslpts for Tanners, Boot, 
Shoe and Harness Makers. 150 receipts for Dyer«, Bleachers, Hatters, 
Clothiers, Ac. For Dentists, 25 receipts; Moulders', Pattern and 
Model Makers' Tables, Weights of Iron, Steel, Brass, Copper, Lead, 
Russia Iron, Lead Pipe, Strength of Cast Iron Columns, Ac, at eight. 
Estimates of Supplies for LuiiiberCamps, Estimates for Masons, Plas- 
terers and Contractors. DJa^rntriBfor Machinists. Fi lUnstructions for 
rniililno- Artificial Flowers, f'ruiU tdi for tauing Ferrotype, Tintype, 
nnd otheP positive pictures; lor Miking, Bottling and prosen'iDgall 
kinds ot Ales, \Vv n, Sp riU, &c., 150 rei^*[pt*. Fwr ^anMfacmrln^ 
Confectionery oi' al! k^nds, IK receipts. The wLota Art cf brewEoF^ 
Cage Birds and their Diseases, Taiidermy! RuiesforiheGamesof Btll- 
iaris. Pool, &c. Book-keeping, by both aouble and single entry,con- 
densed and comprehensive; valuableinformation for Farmers, in r^ard 
toHorses, Cattle, Poultry, -Cc.mcH5tt*, Ac. More than 1100 receipts for 
Cookiti?, Baking, Preserving, Fkk tin (f, Ac. There is bo tnucti that la 
pultinbrBin this work that we can give only afaint -deaofHs contents. 

Agents Wanted. Libhbal Cohmibsion. Sent by Mail, postaob 

PAID, FOB tF^.aU. - AddreH the Empire State FuBLiSHraa Co., 89 

Beekman Street, New York. 
D^ We will also fumteta any book pnbliBbed in the United States 

on receipt of the regular price of the same. 



dt;Q YOUNG AMERICA SCROTI. SAWbeatsthe 

*fl> O world. J. M. BEUGLER, M'f'r, Williamsport, Pa. 



VANDERBURUH, WELLS & CO*, 

le Dutch SUcor. FultOD» N. Y, ENGRAVETtS' BOX- 
WOOD, MACHINISTS^ PATTERNS & Brand Letters, 




,, SNYDER'S 

" Little Giant" 

STEAM ENGINE. 

For Far era, Machinists, 
Printers, and all requiring 

Light Power. 
Sizes from One to Six H. P. 
Prices for Engine and Boiler 
complete, from $150 to $450. 
We make the Strongest Boiler 
and the Best ETioine In the 
country. Call at our Factory 
and examine, or send for free 
Illustrated and Descriptive 
Catalogue. 

SNYDER BROSm 
94 Fulton St., New York. 



p n R M E T T n "^^^ ^^^^^ '^^"^^ 



Misical WoDier, 



I la fD(rmed of Imported reed, corru^rated un botbflldeB, und was pattfnteri in thLa country' August 14,1077. Ia th^ 
I latest noTGlty tn equsIceU Lnatrument!>n upon wblch ftnv person can readUf perform in any key. With It you can 
JmUate the OOtts'ET* CrA^roM^T, Bugle, or Tromronu. A number ofperformerB, taHing different parts, oaa, 
with but Uttlo prfLctlcGn CrctJltutily Imltatf^ Ur Full Braati Bsji'ft. You ciui play upon th^ (^okniii'ITO ii yon dinuQt 
upofi any othot inatrument. With Piano and Or^ii liLMSoin panimcnt, morp amuaemonit can be hud by thOEse fond 
Of mualclban in any otlier way^ With this little Instrument everybody can furnish their own tuualL-. After jou 
have seen and tried It^ you ivouid not part with it for f5 if you could twt set another. Every Hnoin^ ^hool. cintrch 
choir, Tnariy i^'cmia?!^ and chUd ia Anicritui would have a Cornetto if they knew of them^ bs the price eunbi^s all to 
po&ae^(jne or more, and thore is nothing in the world equal ti^ it for developing thtt voice iind giving healthy 
exercise to the lunga. That we do not malce e:ntrftVttg7ini claSma for tt^ and to prevent the skeptleal from clashing 
ua with the tlironji of che^^ts and humbugs who are always achcmlng to deceive the puhlle, we give a few extracts 
from ftoureos which pone will qu^j^tiun, viz.; Horace Ifatera^ S<m»*tH Or^at Piano and Ortjan Dtaler^, *0 Ett^t llth 
btreet, N. Y.. Bays: " It la a great novelty In music, and we fthould think wou)d hecomc immcnse3y popular." The 
New York Clirii^ian at TForfe says : " We have seen and tried the"^ Counktto/ and pronounce it a genuine muijleal 
novelty, well worth tlie price asfeed." The ^ow York Advor^U, the Great Mttsonic Weeishi, aays ; '''I'he parties are 
rellftblef and it is a gttod thinir.'' It \s also favorably noticed by the Cincinttati Gazette, Boston Traveller, Ne-w York 
Witnesi, and many other leading journals* AQent^ all over the country abouJd at once lOoK Into the merits of the 
CuIi^'ET^u,asmUlLons of them must behold within the next few montha. Sent by maih postpiild, with full In- 
stmotlons on TecoJpt of 3&0. Addrtifl.s 

J> F* PHILLIPS^ t£r Chntbaiu Street, K^w York. 



JS& CODY' PAT. SHAFT OILERS, 

^4 OIL FEEDER 8. ? 

___;. id.' CINCINNATI BRASS WORKS 



MINE ACCIDENTS. MECHANICAL AP, 

plianoeafor use te cas^ of KxploRinns., etc. By Chas. 
HaAVKSLey and ^Ebward B. marten. A paper read 
before the Institution of Mechanical Engineers. Eigh- 
teen iltustratious of the most approved apparatun for 
quickly discharging water from, mines, promptly restor- 
ing Ventilation, etc,, namely: the i*ulsoinetor, the 
Steam (E:jt'<:lorLthe Centrifugal and other Pumps, com- 
bined Boiler. Engine, and Air Compressor; Air Lock, 
and Portable Winding Gear. Contained in Scientific 
AMERICAN' Supplement No. 105. Price 10 cents. To 
behadatthisoflQceand of all newsdealers. 



English lungua^ti, written by apjivalclan of 
ence. to whom wag awarOled a gold and Je 
Dy the National Medical Association. It cor 
f ul and 

than 5 : . . „ 

diseases, the result of many years of extensive and suc- 
cessful [Ji-actlce. 300 pages, bound in French elotb; 
price oni>- tJ, sent by mail. The London Lancet says : 
*' No person ahouldbe without this valuable book. The 
author is a noble benefactor." Ah illustrated i^ample sMjt 
to all on receipt of 6 cents for postage. Address i>h. W. 
H. PARKER, 4 Bulflnch St., Boston. The author may he 
cons Ited on all diseases requiring skill and experlenoe. 



Smithes Manual of Tel<>arrapliv* 1878, 

WITH TELEPHONE STJPPIiEMENT, 

Contains complete description of The Telephone in its 
perfected shape, with illustrations and instructions. 
The 5 different parts of this most simple and beautiful 
apparatus are nerein shown in full size and correct 
measurement, so that any one may easily imdea-stand 
the construction and operation or The Telephone. 
Price 30 cents, hv mail, postpaid. 

L.G. TILLOTSDN & CO., 8 Dey St., New York. 
Telegraph and Electrical Apparatus and Material of 
every description. Wire, Inswatoms, and materials for 
Telephone liine^. Fine Silk-covered "VV^ire and other 
materials for Tdephone Ex^riments always in stock. 



Tj WROUGHT 
IRON 

B£AMS & GtRDERS 



''PHE UNION IRON MILLS, Pittsburgh, Pa., Manu- 
*- facturers of improved wrought iron Beams and 
Girders (patented). 

The great fall which has taken place in the prices of 
Iron. and especlahyin Beamw used In the construction 
of FTRE PROOF BUlLDIMGfi,induce3U8tocallthe spe- 
cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
structures; andbyreferenceto pages52&54 of our Book 
of Sections—which willbe srait on application, to those 
contemplating the erection of Are proofbuildlngH— THH 
COST OAN BE ACCURAl^ELT CALCULATED, the 
cost of Insurance avoided,and the serious losses and in- 
terruption to business caused by fire; these and like con- 
siderations fully justify any additional first cost. It is 
believed, that, were owners fully aware of the small 
difference which now exists between the use of Wood 
and Iron, in many cases the latter would beadopted. 
Weshalltaepleasedtofurnish estimatestorallthe Beams 
complete, for any specific structure, so that the difference 
In cost may at once be ascertained. Address 

CARNEGIE, BROS. & CO., Pittsburgh. Pa. 



WORK FOR ALL 

In their own locaUttes, easTUBiiig for the Fireside 
Visitor, tenJaised) WeeWr and Monthly. IiKTsi^Ht 
Paper in the World, with Mammoth Chromoa Bre^s 
Big Commissions to ^entfl- Terms and Outfit Free. 
Address V, O. VICIi.£B.]f, Augusta, Slaine. 



mm ^^«p V^WATCHaiidCHAIHoNLY$20 
■i^ I H ■ ■ ■ Cheapest in the. Worldl fiamrila 
1*^#JM**WATCH and CHAIN FXEEVt 
Agents. C. M. LININGTON, 47 Jackson St., Chioaga 



Pond's Tools, 

Engine Lathes, PIaii«rs, Drills, &e. 

Send for CfitalOCTie. DAVID W. POND, Successor to 
LUCIUS W.POKD. Worcester, mass. 



HENDERSON'S 

COMBINED CATALOGUE OF 

EVERYTHING 

FOE THE 

GARDEN 

>' umbering 17j pagtg, with Colored Plate, 
jen;/re#loi.ni=toii](^i-st}fpaatyear3+and to all 
pu i"C tiflsers o Voh r hook a .e It he r G& rHen-ingJoT 
J^oji ij^airi icai Fiorica H a re or Ga rde ning for 
Piea su re < pi- Ice *1 . 50 e ac h . pren ii ] d * by mail). 
Toothers^oii tf^celpt of 25c* Plain Planter 
S^ced (Jatalogue^. w^lthout Piate, free to aU. 

PETER HENDERSON & GO. 

Heedxttj^ni Jifiirxift ii ardent rs, and rtorisfSf 

35 Cortlandt Street, New York. 






eOLU PI^ATKD WATCBES. Cheapest 
in the lujown world. SampU Watch Free to 
Uf <»(& Address, A. Codltsb & COm CUcago. 



THE STEIN AU 



JEWELRY CO. s FOR OITE DOLLAR!'"""'*' 



And New lllusiraied Catalogue, with insiruciions how io become Agei^tl, 

^-^^ _ ~ ~ ~ 

PATENTED* 



OASKET- 




OUR IMPERIAL CASKET CONTAINS THE FOLLOWING ARTICLES: 

1 Lady's Roman Neckchaia aud Locket. I 1 Pair Lady's Fiac Goid-plate Bracelets. I I Fine Gold-jilate Cameo Ring. 

1 Lady's Fine Goli-jjlato Set. 1 Set Fine Sunls. 1 I''ine Goid-plate Ring, engr d "Friendship." 

I Tair Fiae Gold-plate Sleeve Buttons. | 1 Kiue Gold plate Collar Button. | 1 Fine Gold-plate Plain Ring. 

We warrant to be exactly as represented by the engravings, and to stand the test of solid erold. 
Oh receipt of One Dollar we will send this grand array of elegant jewelry, securely packe* in a 
beautiful morocco casket, to any address, by mail or express, free. 

Having one of the Imperial Caskets in our possession we must say the articles are very pretty, each 
particular piece being equally as good as are sold in the city jewelry stores.— Editors Home and Farm. 

Wlieii we say the articles of jew elrj- contained In the Imperial Casket are beautiful, and marvelous, 
at the price, we speak from actual knowledge.— Cincinnat) Times. 

The most wonderful collection of jewelry we have ever beheld for$I.— Boston Globe. 

An honorable house, entitled to theconfidenceof their patrons.— Christian Advocate, 

The responsibility and standing of theSteinau Jewelry Co. is unquestionable.— Tappan, McKillopaCo. 

STEINAU JEWELRY COMPANY, No. 5 Arcade, CINCINNATI, 0. 



THE DRIVEN WELL. 

Town and Countj- miTlleaes /or makiDg ]>r|ven 
Wells and selling Licenses under tl:]e eeitabllalied 
American Drivnn Well Patent^ leaaed tor the year 
to respounLble parties, bj- 

WM. D. ANDREWS & BRO., 

NEW YORK. 



$IOff 



Pnt llotMTH and Ex>>iNfl]tflY B^ J| D 1 V 



tfrrevrg^oij ■ k h ii b I 

;"*"^&T* Contract 



CfS MIXED OARDS. with nmjae, l&a. 
OO Agent's Outfit. iSs 1.. C. COE * 00., 



and Btamp. 
Bristol. Ct. 



EAGLE FOOT LATHES, 

iTDprOT^tDODt in style. Reduction m 

trlc^B Apjiloth. Small Engine Lathes. 
Ude Re'.-ts, Tools, etc. Also Scroll and 
Circular Saw Attachments, Hand Plan- 
ers, etc. Send for Catalogue of outfits 
for Amateurs or Artisans. 

WM. L. CHASE & CO., 
95 & 97 Liberty St.. New York. 



AIB COMPRESSORS 

FOR ALL PURPOSES. 
A. SPECIAT.TT of HEAVY FJtESSVMES. 

THE NOEWALK IRON WORKS CO., 

South Noewauc, Conn, 



To Engineers, Builders, Contractors, Architects, 
Measurers, Artisans, etc. 

The ONL T American Publication on 

Engineering Specifications 
and Contracts. 

ByL.M. HAUPT, Prof, of Civil Engineering, University 

of Pennsylvania. 

An Octavo Volume of 320 pages; cloth; $3* 

CONTEXTS.— Chap. I, Drawings; II, Estimates and 
Measurements of ArtiEans' Wort, Spe^lflc Gravltleft, etc.; 
Ill, Specifications for River and Harbor Iinprovementa^ 
Munittpul and Architectural Works, Railroad Gradua- 
tion! MajHtinry ^^^ Superstructure, Bridges, Rails. Roll- 
ing Stoyk, etc.; IV, Advertieemenis; V, Proposals; VI, 
Contracts, Law of, with forms for the various Specifica- 
tions previously p-iven. Glossary of Technical Terms. 

For sale by all booksellers, or mailed postpaid on 
receipt of the price by the publishers, 

J. M. Btoddart & Co., 723 Chestnut St., Phila. 



sTEAM-i,;^ PUPS 



CHEftPEST 



BEST 

WATER^" 



t.'1'KAHIIS.. -^■ 



15 

SIZE5I 



- JOHN. H. 




or FITS 
CUREDI 



I 8£NT FARE. OtLt«ftif«adv alieulut« tad );>enn4psnt/ 
AddniA RO&a BR03.> No. blsMua St.. KlCHUOHD^IifA, 




TO EXPORTERS. 

Tbo und^fllgnod are In positlrsn to iQtroduos ffUCC^&S^ 
fully Into Great Britain all products of Amertcati mudu- 
facture and useful Inveutione; also to fill, on the best 
f temast orders for EDgUsh |?oods generally fortheAjnert- 
can market. Any Infordiation deBired le fomlidied bj 
return madl free of oharge. 

L. COLAXGE & COm 
19 Grcfit St^f HeleniSf liondouf B- C* 



THE SCIENCE of LIFE, 

OR, SELF-PRESERVATION, 

Two hundredth edition, revised and enlarged, just pub- I 
lished. It is a standard medical work, the best in the 

1 of great expert- 
I Jewtled inedal l 
by the JNational Medical Association. It contains beauti- ' 
ful and very expensive steel plate eneravings,and more 
" : valuable prescriptions tor all forma of prevailing 



e 



BEST 

STEAM PUMP, 



£a 



FOR ALL PURPOSES. 

Irooklyn, E. D., New York. 



$2500 



I ay ear. AgeDtflwaTitedevierywhei*e,Bu»- 

MncMstrlctlj'leRltlmate.Particuterefree 
Addre£4 J^WOBTH & CO', St Louis, Mo. 



Lathes, Planers, Shapers 

Brills, Bolt and Getti" Cntte"'. MiUlnc Machines. Special 
Machinery. B. GOULD & EBERKaHDT, ^^ewark^W. J. 



BIG 



84-page Picture Book, free. My plan basts 
all to moke monfif. ^ easy, hon^t, and pft^a 
7011*10 a day. David C, CooS, Chicago, III. 



IMPORTANT FOE ALL CORPORATIONS AND 
I MANF'S CONCBRNS.-BuerU'B Watch- 
man's 'I'lme Detector, capable of accurately con- 
troUiug the motion of a watchman or patrolman at the 
different stations of his beat Send for circular. 
J.l':.BlIBRK,P.O. Bo3c979, Boston. Mass 
JS.B— ThcBuitagainstlmhaeuBersCcof NewTork, 
was decided lu my favor, June 10, ISI*. A fine was 
assessed u^alnst them Nov. 11^9?r6, lor selling; contrary 
to the order or the court. Persons bujing or using 
clocks inf ringini! on my patent will be dealt with ac- 
oordiogto law. 



The George Place Machinery Agency 

Machinery of Every Description. 

Kl Chambers and 103 Beade Streets, New rork. 



WARHAWTED WATCHES OWLY »3 EACH. 

$12 mrATCHSs 

For Only $3 Each. 

" A BANKRUPT STOCK OF WATCHES, 

Warranted for One Year^ 

This bankrupt stock must be closed out in 90 days. 
The roritier price of tlieae Watclies was 912.OO 
ea«h. They are silvered case and open face, all one 
style, and of French manufacture, the movements of 
which being well known the world over for their fine 
finish. They areusedou railroads and ftt«ninl>naC«, 
where »«ciiva<*i time is required, and give goodsa(> 
ialfectlon. Think of it, a|12.00 Watch for oaly 98.&O, 
and wai^ranted one yeai' for time. 

Cincinnati, O., May 21, 1877. 
The Walters Importing Co. is an old established and 
very reliable house, and we cheerfully recommend 
tbem. Cincinnati Post. 

After the closure of sale of this bankrupt stock of 
Watches, which will continue 90 days from date of this 
paper, no order will be tilled at less than $12.00 each ; so 

Jtlease send your order at once. With each Watch we 
iiriilski our special warrantee f>»ii^one year for 
avvurnte lime- We wil) forward the Watch prompt- 
ly on receipt of S3.00, or will send C.O.D. if customers 
esire and remit »1.00 on account. 
Address all orders to Walters Importing Co., 
ISO Elm Street. Cincinnati, O. 




Z 



nai~ TO WATCH HPECtH.ATOKKi Wecall particular I 
s.1.tentlon to tbeae Watches, as they sell reiidlly at from $12.00 | 
to ^.00 eAcb. 



WARRANTED WATCHES ONLY $S EACH. 



SPAKE THE CEOTON AND SATE THE COST. 

Driven or Tube Wells 

furnished to Irtbg consumers of Croton aud HLdfrewooct 
Water. WM. D. A>"DR EW S & BRO. , i W Water St. . K. Y., 
wh o eoDtrol t b e patent f orGree q 's A merlcan Driven W*l I » 



The H O A D L E Y 
PORTABLE STEAM ENGINE. 

WITH AUTOMATICAL CUT-OFF REGULATOR' 

AND BALAMCEID VAIVK, 

THE BEST ^*?|yiOST ECON OMICAL ENGINE MADE 

S£/VO F O f? C / f^ C 1/ L A R 

TheJ.C.HOADLEYCO. LftWRENCE, MASS. 



PATENT MINERAL WOOL 

Incombustible. The best non-conductor. For illustrated 
description see Scientific American of Januarr 12th. 

A. D. El.HEMsi, 
P. O. Box 4461. 2CJ4 BHMidwar, N. Y. 



Krt Best Mixed Cards, with name, in case. 18c., or *S 
OU no 2 alike, 10c. Outfit 10c. Dowd Is, Co., ISrlstol, Ct. 



NEW ILLUSTRATED CATALOGUE, 140 
na^s, on New Tools, Foot Lathes, Saws, Hand Drills, 
email UnElnea. etc., eent. on receipt ot So. stamp for 
postage. JAC'H.S«V & TVLER, ^_. 

la German 8t., Baltiitiore. Md. 



$1200 



BolBtT. S&leBneD wftnted toRelloiir 
SiapLe Goods to dealers. Nopeddling^ 
Expenses paid. Permanent employ- 
ment, address S. A. GRANT & C(l, 
2, 4, 6 & 8 Uome St., CiDcioaatit O* 




FIRST & PRYiaiL, 

MACHINISTS, 

And Manufacturers of 

^001 ^orMng IJacliiDery, 

481, 463. 463 & 46r 
West 40th St., New York, 

Corner 10th Avenue. 

Bhaftlnra, Pulleyn, Hangers, Ac, 

ot the latest Improredstrieft. 

Send for clraular. 



T'ETtVECT 

NEWSPAPER FILE 



The Koch ^tent File, for jtreserrhig newspapcra, 
mufftzlnes, ftnd pamphlets, hiis "Seei] recently improved 
and prloe reduted. subscribers to tbo ScrE.VTTPrc AW- 
EKTCAN and ScTKyTirrc Ameuicav firppLTiMFXTcaxibc 
supplied for the low price of 11.50 by mail, ur H.25 at the 
office of thia puper. Kesivr hoard (fldeii; tuscrlption 
"SCIENT]FIC .AMERICAN," Jn sfllt. Neoeflsary for 
even" ooe who wlshea to preserve tne paper. 

Aodrees 

MTINR & CO,, 

Publlsbers SCISNTDIO AMBBIOAJT. 
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Inside i'a.i£Cy eacti iiiMci'tiun - - - 75 cents a line. 
Back Paife, each insertion - - - !^1.00 a Hue. 

Engravings truty head advertisements at the same rate 
per line, by ?neasure?nent, as the letter press. Adver- 
tisements must be received at publication office as early 
as Fnaay morning to appear in next issue. 



^Fme*'B"RGuJ« 




COUNTpER^lTFORMgoN^&oK 



SCALES 



\M/lffmS/IF£&SCM£CO. I 



BROAD[ 



Pyrometers, 



For showing heat of 
Ovens, Hot Blast Pipes, 
Boiler Flues, Superheated Steam, Oil Stills. &c. 

HENKV W. BULKLEY, Sole Manufacturer. 

Ii9 Broadway, N. Y. 



Harrison's System of Orinding! 

Illustrated Catalogue Now Ready. 

JVEFT STjLXn^lIiD JPJ.OURING MTLLS, 

Old Theories, Horizontal Grindera, Slow Runners, 
Fully Exploded. Fine Flour, High b peed , and Econo- 
mical Milling t'uUy Established. 

A ^E\V Copy For All, 
Millers and Editors please address 

EDVVAltU HAltltlSON, 
No. 135 Howard Ave. New Haven, Conn. 



MEDALS PREMIUM AWARDED TO ^ 




MANUFACT'D AT MOUNT HOLLY N.J. 



Cut Brass Gears, list free. Grant, 194 Beverly St., Boston. 



ROCK DRILLING MACHINES 
AIR COMPRESSORS 

MANUFACTURED BY BuRLEIGhRoCkDrUL C . 
SEND FOR PAMPHLET. FITCHBURS WASS. 



Stones and Com Mills. 

We make Burr Millstones, Portable Mills, Smut Ma- 
chines, Packers, Mill Picks, Water Wheels, Pulleys, and 
Gearing, specially adapted to Flour Mills. Send for 
catalogue. 

J. T. NOYE & SON, Buffalo, N. Y. 



ROOTS' ROTARY HAND BLOWER. 

FOR ALL KINDS OF 

BLACKSMITHING. 

DOES MORE AND 




Jarvis Gas Consuming Furnace. 

For Setting Steam Boilers. "Will burn screenings with 
small mixture of soft coal without blower, also greeii wet 
peat. Three boilerssetthis way will make as much steam 
as five old way. Address A. F. UPTON, Agent, 

Boston, Mass. 
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BEECHER & PECK, 

Successors to Milo Peck (deceased), 

MANL'FACTURERS OF i 

PeeJ^^s I^atent UropJPress I 

>'en'spaper Directing iSachineSf tftc. | 
Special attention given to the making of all I 
DROP DIES. 
NEW HAVEN, CONN. | 

At Reduced Prices, i 

Opera Glasses, Specta- i 

cles, Telescopes, Thermometers. Send for ' 

Illustrated Catalogue. B. & J. BECK, } 

921 Chestnut St., Philadelphia. [ 



^yPICEOSCOPES 



steel Gastingfs, 

From M to 10,000 lbs. weight, true to pattern. An invalu- 
able substitutefor forgings, or for malleable iron cast- 
ings requiring great strength. Send for circular and 
price list to CHESTER STEEL CASTING COMPANY, 
EVEl^lNA STREET, PHI LADEl.PHIA, PA. 



Um ^ 



CAVEATS, COPYRIGHTS, TRADE 
MARKS, ETC. 

Messrs. Munn & Co., in connection with the publica- 
tion of the Scientific American, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had over thirty 
teaks' experience, and now have imequaled facilities 
for the preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

"We send free of charge, on application, a pamphlet 
Containing further information about Patents and \\ow 
to procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Reisf^ues, In- 
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

JPoreitfn Patents.— \Ve also Bend, fi^ee of charge, a 
Synopsis of Foreign Patent LawS; showing the cost and 
method of securing patents in all the principal coun- 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu- 
able to tlie patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents— embracin<^ Canadian, English, German, 
French, and Belgian— will secure to an inventor the ex- 
clusive monopoly to his discovery among about one 
HUNDitED AND FiPTY MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 

Copies of Patents,— VeTsona desiring any patent 
issued from 1836 to November 26, 1S67, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 
specifications. 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the draw- 
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the same 
as above, and state name of patentee, title of inven- 
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents, sent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat- 
entee and mechanic, and is a useful hand book of refer- 
ence for everybody. Price 25 cents, mailed free. 

Address 

MUWIT & CO., 
Publishers SCIENTIFIC AMERICAN, 

37 Park Bow, N. V. 

BRANCH OFFICE-Comer of F and 1th Streets, 
Washington^ V. C. 



BETTER WORK, 

SAVES ROOM, LABOR, AND COAL, AND LASTS 

TEN TIMES LONGER THAN BELLOWS. 

p. H. & F. M. ROOTS, Manuf'rs, CONNERSVILLE, IND. 

S. S. TOWNSEND, Gen'l Ag't, 6 Cortlandt St., NEW YORK. 



'mm NON CHANGEABLE 5^ ^^^^^i^iv^^IS^S!^ 



MACHINISTS' Tools. 

New ANT) lMPROYEI> PATTERNS. 

Send for new illustrated catalogue. 

Lathes, Planers, Drills, &c. 

NEW HAVEN M ANIIFAC TXIRING CO., 
New Ilaveii, Conn. 



PUNCHING ljf°t'^'Srrc.''°*T§'l'%^^^^^^^ 

PRESSES. ?o¥"^ tKESSCCMiddletown, 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W, B, FRAMLIN J, Pres'l J, M. ALLEN, Pres't 
J, B, PIERCE, Ml. 



BOILER COVERINGS 

SAVE 10 TO 20 PER CEl^T. 

THE CHAIiMERS SPENCE CO., Foot East 9th St., New York. 



M\m 




Siiaranteei, 



Sena for 
Iimstratel 
uirciilar, 

Weissport, 

PA. 




SELDOM 
FAIL TO 
MAKE 
MONEY 

Wheu their aivertisina; is properly jilaced. 

For list of best mediums, address 

EDW//\/ ALDEN'S '%T.f/,' 

174 ELM STREET, CINCINNATI, O. 

^^Bcfit ratex m the best Jiapers..,^:; 
Send for catalogue. Estimates and information free. 



&" We have just added a new feature to our establishment in the shape of 

ART'IFICIAIn XiIGHT. 

By its use wo can work in any kind of weather, and can push hurried work through at nlght._sJ 




OgtiotolngravingCo: 



MPlaccSeli 



L. SMITH HOBART, President. . JOHN C. MOSS, Superintendent. 

RELIEF" PLATES 

For Newspaper, Book and Catalogue Illustrations, Engraved in Type-metal, by a new Photo-Chemical 
Method, from all kinds of Prints, Pen Drawings, Original Designs, Photographs, <Sc., much cheaper 
than Wood-cuts. These plates have a perfectly smooth printing surf ace, and the lines are as deep, as even, 
and as sharp as they could possibly be cut by hand. We guarantee that they will print satisfactorily on wet 
or dry paper, and on any press where type or wood-cuts can be so printed. Electrotypes may be made from them 
in the usual way. 

Our Plates are note used by the principal publishers and manufacturers in every Stale in the Union. 
SEND STAMP FOR ILIjUSTRATED CIRClJIiAR. Please say where you saw this. 



TO ADVERTISERS!: 



I Wo will send 
free to all ap- 
■ plicants wno 
do any newspaper advertising, the THIRD EDITION of 

Ayer & SON'S Manual 

FOR ADVERTISERS, im 8vo.pp. More complete 

than any which have preceded it. Gives the names, 
circulation, and advertising rates of several thousand 
newspapers in the United States and Canada, and 
contains more information of value to an advertiser 
than can be found in any other publication. All li.sts 
have been carefully revised, and where practicable 
prices have been reduced. The special offers are 
numerous and unusually advantageous. Be sure to 
send for it before spending any money in newspaper 
advertising. Address N. W. AVER & SON, 
Advertising Agents, Times Buiidin«, Philadelphia, 



TOP ROPE 



Address JOHN A . ROEBLING'S SONS , Manufactur- 
ers, Trenton, N. J., or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 



F 



OR ALL KINDS OF MACHrNBRF.-Apply to 

S. C. HILLS, 78 Chambers St., New York. 




DUC'S ELEVATOR BUCKET, 



For use in Flour lYIillSt Grain Elevators, Siij 

Made of Charcoal Stamping Iron, extra strong and 
catch. Many thousands in use 



:ar Reflneries, etc. 

.urable. No corners to 



THE T^Vi^^ITE CO., 

STROUDSBURG, PA. 
EMERY WHEELS AND GRINDERS. 

GEO. PLACE, 121 Chambers St., New York Agent. 



H.W.JOHNS' PATENT. 



Kteria!.-^^ 



l-iic(iiid I'aints— all shades, finest in the world. 
Fire Pi-oofPaint, lor Wood work, &c. 
ii.o»t Piiiiu., for Tin liool's. Iron Work, &c. 
Routing, with white Kire Proof Coating. 
Roui'Coatinir? for restoring and preserving old roofs. 
CeiiiPiits, for Retorts, Furnaces, Leaky Roofs, &c. 
Hteaiii Pipe and ISoilcr Covei iiijiM. 
Steam l*acUiiii?, Asbestos Hoards, Fire Proot 
Coalings, ?Shealhing:s and Roofiii{>: Felts, &:c. 
These articles are ready for use, and can be easily ap- 
plied by any one. Send for Samples, Pamphlets, Price 
Lists, &c. 

H. W. JOHNS MANUFACTURING COMPANY, 



Also 

for 

sale by 



87 Maiden Lane, New York, 

f PllILADBLPllIA BKANCII, 406 Arch St. 
I DOWNIE, TRAINER & CO., Boston . 

S. W. IIE.MPSTED & CO., Columbus, Ohio. 

M. M. BUCK & CO., St. I.ouls. 

C. A. PAKKKB& CO., Sew Orleans. 

TilOMl'SON & UJ'SOX, San Francisco. 



lESTABHSHED 1844. j 

JOSEPH C. TODD, 

(Formerlyof Todd & Rafferty), Exgtnekk and Machin- 
ist. Flax, Hemp, Jute, Rope, (Jakum, and Bagging 
Machinery, Steam Engines, Boilers, etc. I also manu- 
facture Baxter's New Portable Engine of 1877, of one 
horsepower, complete for $125; can be seen inoperation 
at my store. I will furnish specifications and estimates 
for all kinds of machinery. Send for descriptive cu-cu- 
lar and price. Address 

J. €. TODD, 
10 Barclay St., New York, or Paterson, N. J. 



>?; EXTRA NEW JYEAR CARDf5, with name, 

"^ liOcts. Samples 3c.J. B.liaSTED,>^ASSAu,N.Y. 



B. WESTEKMANN & CO., New York, 

Have just published a new edition of their 

SCIENTIFIC CATALOGUE, 

Containing the latest and most prominent 

Berman Frencli,Eiiglisli& American Bool[s 

ON 

Natural Sciences, Physics, Chemistry, Photograpliy, Phar- 
macy, Mathematics, Astronomy. Mining-, Metallurgy, 
Civil Engineering, Architecture, Technology, 
Commerce, Agriculture and Horticulture. 
36 Pages Octavo, Price 15 cents, refunded on 

receipt of orders. 
There Is no similar Catalogue giving, like the above, a 
Synoptic List of tlie leading Publications in all the three 
languages on the different branches of Science. 

B, WESTERMANN & CO., 

Foreign Booksellers and ImuortGrs, 

5^4 Broadway, New York. 



Bvftei^Engi^MSlE' 



PATENTS SOLO. 

For terms, address EUROPEAN and UNITED STA TBS 
PATENT EXCHANGE, 200 Broadway, N. Y. Box 8801. 



DROP 



FORRINRS and 

SPECIAL, MAC'IIINERV, 

THE HULL & BELDEN CO., 

Danbury, Conn. 



DAMPER Tl X' C 'P AND WEIGHTED 

REGULATORS O JU O X. GAUGE COCKS. 

MDRRILL & KEIZER, 44 HOLUDAY St., Baltimoke. 



PARALLEL 




Send for Price Eist to 
HAGSTOZ & THORPE, Sole Ulaunfactnrers, 
Sixth and Chestnut Sts*, Philadelphia, Fa* 



rJENTS WANTED, Package of Goods free to 
L every applicant. Star Novelty Co . , Charlotte, Mich. 



O*^ NEW YEAR CARDS, with name, 20c. *25 

^^^ Extra Mixed, 10c. Geo. L Heed & Co., Nassau, N.Y. 



H. R, WOKTTIIIVOTOIV, 

'239 BROADWAY. NEW YORK. 

Hydraulic Works, Van Brunt Street, Brooklyn, 
Manufactures Pumping Engines for Water Works. In 
daily use at 100 stations. Also Steam I'umps, Water 
Motors and Water Meters. See Sciknttfic American 
Supplement, January 27th, 1877. Prices largely reduced 
July 1st. 1877. 



TO INVENTORS 
AND MANUFACTURERS 



FOLLOWS & BATE, Manchester, England, Hardware 
and Machinery Merchants, are prepared to buy Ameri- 
can Goods for Cash , and to act as Sole Wholesale Agents. 



Bound Volumes 

OF THE 

Scientific American. 

At present,! have on hand the following bniind 
volumes of the Scientific Ameiucax, which I will sell 
at $1 .00 each, either singly or by the quantity. 



Old Series. 


Nbw Series. | 


N 
Vol 


EW Series. 


Vol. 6.... 3 Copies. 


Vol. 1... 6 Copies. 
" 2... 7 ^' 


15.. 9 Copies 
16.. 10 ^' 


" 11.. ..5 " 


" 3... 4 " 


" 


28.. 10 


" 13.... 4 


" 4... 7 


" 


32.. 18 


" U....1 


" 7... 3 " 
" 8... 6 
" 9... 5 






Vols, of the Old 


" 10... 11 






Series contain one 


" n... i " 






year's numbers. 


• 12. ..11 






and the New Se- 


" 13... 11 






ries six months. 


" 11... 9 







The boolts will be sent by express on receipt of price. 
Addr ess al 1 communications t. 

JOHN EDWARDS, 

P. O. Box 773, New york. 



T. F. ROWLAND, Sole Manufacturer, Brooklyn, N. T 




Working Models 

And Experimental Machinery. Metal or Wood, made to 
order by J. F. WEKNEI!, 62 Centre St., N. Y. 

THE " Scientific AmcKcan" is printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom- 
b»rd Sts., PMladelpliia, and 59 Gold St., New York. 
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